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O^this  document  is  Volume  I  of  a  three-volume  report  which  describes  the  devel¬ 
opment  of  a  medical  monitoring  program  for  marine  personnel  who  may  be  potentially 
exposed  to  hazardous  chemicals  during  their  work.  The  purpose  of  the  program  is  to 
screen  for  adverse  health  effects  of  occupational  exposures  to  noise  and  toxic  chemical 
substances.  A  basic  medical  protocol  for  periodic  screening  examinations  and  a  target 
organ  protocol  for  examinations  performed  in  response  to  acute  overexposure  to 
specific  toxic  substances  are  described.  A  recommended  schedule  for  medical  exam¬ 
inations  is  specified  and  guidelines  for  followups  of  abnormal  laboratory  results  are  pro¬ 
vided.  Auxiliary  systems  to  support  implementation  and  application  of  the  medical 
monitoring  system  include:  ^1)  A  hazardous  substance  data  system  for  nearly  700 
marine  hazardous  substances, t2)  A  set  of  biochemical  and  medical  data  sheets  for  179 
of  the  more  toxic  marine  hazardous  substances,  |3)  Guidelines  for  biological  monitoring 
of  exposures  to  26  marine  hazardous  substances  for  which  methods  are  available,  £4) 
Two  methods  for  documentation  of  potential  exposures  to  marine  hazardous  chemicals: 
one  which  is  self-documented,  and  a  second,  which  employs  an  indirect  method  based 
on  cargo  manifests  and  personnel  records,  p)  Guidelines  for  an  industrial  hygiene  pro¬ 
gram  to  complement  medical  monitoring,  ahdC6)  A  data  management  systeln  to  provide 
a  record  of  data  and  to  provide  a  means  of  rapid  access  to  data  files  for  specific  infor¬ 
mation  and  for  data  summaries. 
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I.  INTRODUCTION 


This  report  presents  a  medical  monitoring  program  fov*  marine  workers 
who  are  exposed  to  hazardous  chemical  substances  in  performance  of  their 
normal  work  activities.  It  Is  the  result  of  Task  III  of  an  Investigation 
conducted  by  Southwest  Research  Institute  for  the  United  States  Coast  Guard 
entitled  "A  Study  to  Improve  the  Health  and  Safety  of  the  Marine  Hazardous 
Chemical  Worker".  The  objective  of  that  study  has  been  to  develop  a 
comprehensive  occupational  safety  and  health  program  for  marine  hazardous 
chemical  workers.  To  accomplish  this,  the  study  was  divided  Into  four  tasks 
which  each  address  a  separate  aspect  of  occupational  safety  and  health  program 
development: 


Task  I  -  Background  Study  and  Scenario  Definition 
Task  II  -  Environmental  Monitoring  and  Instrumentation 
Task  III  -  Medical  Monitoring  Program 
Task  IV  -  Orientation  and  Trial  Implementation 

Tasks  I  and  II  have  dealt  with  the  background  of  work  activities  In  the 
marine  transportation  Industry  which  present  a  hazard  of  occupational 
exposures  to  toxic  chemicals  and  the  monitoring  of  the  environment  of  those 
work  activities,  respectively.  The  results  of  Task  I  and  Task  II  have  been 
reported  separately  (1,  2]  from  this  report.  The  medical  monitoring  program 
developed  in  Task  III  Is  reported  herein.  The  fourth  and  final  task  will  deal 
with  pilot  Implementation  of  the  results  of  the  first  three  tasks  and  will  be 
reported  separately  upon  Its  completion. 

The  results  of  Task  III  have  been  documented  1,i  three  volumes  for 
convenience  of  presentation: 

Volume  I  -  A  Medical  Monitoring  Program  for  the  Marine  Hazardous 
Chemical  Worker 

Volume  II  -  A  Marine  Hazardous  Substances  Data  System  [3) 

Volume  III  -  Biochemical  and  Medical  Information  for  Marine 
Hazardous  Substances  [4] 
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This  volume.  Volume  I,  describes  the  design  of  the  nedlcel  monitoring  program 
and  Includes  a  number  of  appe  es  that  document  Important  sub-elements  of 
the  medical  monitoring  design.  Volumes  II  and  III  present  data  on  marine 
hazardous  substances  and  are  designed  to  serve  as  stand-alone  Information 
sources  for  chemical  and  biomedical  data. 

1.1  Background 

One  of  the  Important  functions  of  the  marine  transport  industry  Is  the 
transportation  of  bulk  liquid  products  In  tankers  and  barges.  These  bulk 
liquid  cargos  Include  pure  chemicals,  gasoline,  crude  oil,  and  other  common 
chemical  and  petrochemical  products.  More  than  600  substances  are  regulated 
In  marine  transport  by  the  United  States  Coast  Guard  under  Title  46  of  the 
Code  of  Federal  Regulations. 

The  toxicity  of  bulk  liquid  cargos  In  the  marine  transportation 
Industry  ranges  from  substances  with  negligible  toxicity,  such  as  edible 
vegetable  oils,  to  highly  toxic  substances,  such  as  carcinogens.  Many  of  the 
cargos  are  liquid  organic  solvents  with  appreciable  vapor  pressures,  and, 
therefore,  present  a  significant  potential  for  respiratory  hazard  at  ordinary 
temperatures.  In  addition  to  this  respiratory  hazard,  some  cargos  present  a 
significant  potential  for  absorption  through  contact  with  skin  or  with  mucous 
membranes. 

Marine  transport  personnel  who  handle  these  bulk  liquid,  cargos  and 
U.  S.  Coast  Guard  personnel  Involved  In  regulation  and  inspection  of  marine 
transportation  activities  are  potentially  at  risk  to  exposures  to  toxic 
substances  in  performance  of  their  normal  work  ac.  vities.  This  marine  work 
environment  has  been  described  as  a  toxicological ly  hostile  and  potentially 
hazardous  environment  and  the  need  exists  to  control  and  reduce  exposures  of 
marine  workers  to  chemicals  and  to  monitor  their  health  status. 

In  the  United  States,  the  U.  S.  Coast  Guard  has  responsibility  for  the 
safety  and  health  of  these  marine  personnel  [5,  6|.  Accordingly,  the  Coast 
Guard  has  In  place  a  broad  ;  -ogram  of  research  efforts  to  identify, 
characterize,  and  assess  the  safety  and  health  environment  of  the  marine 
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hazardous  chemical  worker.  The  results  of  some  of  the  more  recent  efforts  {7, 
8*  9,  10|  have  culminated  In  the  safety  and  health  program  which  Is  the 


subject  of  this  report. 

1.2  Objective  and  Approach 


The  objective  of  Task  III  was  to  design  a  medical  monitoring  program 
for  the  marine  hazardous  chemical  worker  which  will  detect  adverse  health 
effects  associated  with  occupational  exposures  to  toxic  chemicals  and  noise. 
The  scope  of  the  design  effort  has;  been  limited  to  matters  concerning  such 
occupational  exposures.  Therefore!,  the  resulting  design  Is  not  a  comprehen¬ 
sive  medical  monitoring  program  but,  rather,  a  program  designed  specifically 
to  screen  for  adverse  health  effects  of  occupational  exposures  to  toxic  cheml 
cals  and  noise. 

The  approach  to  the  Task  III  design  'ffort  was  to  assemble  a  multi- 
disciplined  panel  with  expertise  and  train'  ig  In  occupational  medicine. 
Industrial  hygiene,  toxicology,  biochemistry,  epidemiology,  and  marine 
operations.  The  panel  was  given  t|ie  responsibility  of  formulating  the  design 
of  an  appropriate  medical  monitoring  program.  The  panel  was  supported  by  a 
project  staff  with  the  responsibility  of  covenlng  the  panel,  scheduling  panel 
workshop  meetings.  Instructing  the  panel  or  objectives  of  the  study, 

I 

collecting  and  disseminating  Information  t.  the  panel,  recording  panel 
discussions  and  conclusions,  and  preparing  repsrts.  In  addition,  a  group  of 
scientific  advisors  was  assembled  to  support  the  panel  In  technical  Issues. 
The  makeup  of  the  panel  and  advisors  Is  presented  In  the  following  section. 


I 

The  medical  monitoring  program  developed  In  this  study  Is  the  result  of 
the  joint  efforts  of  a  study  panel  assembled  from  the  staff  of  Southwest 
Research  Institute  (SwRI)  from  the  University  of  Texas  School  of  Public  Health 
(UTSPH),  and  from  various  facets  of  the  marine  Industry  Including  the  National 
Maritime  Union  (NMD)  and  companies  Involved  In  marine  shipping  operations.  It 
addition  to  the  authors  of  this  report,  the  principal  study  panel  Included  the 
following  Individuals: 
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Individual  and  Organization 
Hr.  W.  J.  Astleford,  SwRI 
Or.  S.  R.  Cowles,  Shell  Oil  Co. 
Or.  H.  G.  Hamby,  Texaco,  Inc. 
Mr.  J.  W.  Hammond,  UTSPH 
Or.  H.  L.  Kaplan,  SwRI 
Or.  J.  A.  Schack,  NMC 
Or.  R.  A.  Wise,  UTSPH 


Area  of  Relevant  Expertise 
Marine  Occupational  Exposures 
Occupational  Medicine  and  Oncology 
Marine  Occupational  Medicine 
Industrial  Hygiene 
Toxicology 

Marine  Occupational  Medicine 
Occupational  Medicine 


The  occupational  physicians  on  the  panel  worked  diligently  and 
cooperatively  to  formulate  a  fundamental  medical  monitoring  design.  Or. 
Cowles  provided  much  of  the  Initial  drafting  of  the  medical  protocol  and 
guidelines  which  were  reviewed,  discussed,  revised,  and  sometimes  signifi¬ 
cantly  modified  by  the  actions  of  the  panel.  Her  willingness  to  document 
draft  approaches  and  submit  them  to  the  open  discussions  and  review  of  the 
panel  expedited  the  process  of  determinin';  panel  consensus  on  the  various 
subjects.  Or.  Wise,  formerly  with  EXXON  Corporation,  provided  specific 
recommendations  for  the  medical  data  forms  and  physician  qualifications  for 
the  medical  monitoring  design  presented  herein.  Ors.  Schack  and  Hamby 
provided  the  panel  with  Insights  from  union  and  Industry  perspectives  and  have 
helped  mold  the  product  of  this  study  Into  a  form  which  Is  more  practical  and 
usable. 


Professor  Jim  Hammond,  a  Certified  Industrial  Hygienist  who  previously 
headed  the  Industrial  hygiene  section  at  EXXON  Corporation,  provided  the  panel 
with  an  enormous  knowledge  of  Industrial  chemicals  and  their  effects  on 
workers.  He  and  his  students  and  colleagues  at  the  School  of  Public  Health 
devoted  a  great  deal  of  time  and  effort  to  preparation  and  review  of 
industrial  hygiene  data  for  use  In  this  study.  In  addition.  Professor  Hammond 
provided  the  Initial  Ideas  and  drafting  of  guidelines  for  Industrial  hygiene 
which  have  been  adopted  In  the  marine  occupational  safety  and  health  program 
reported  herein. 

Mr.  Astleford,  principal  Investigator  for  a  number  of  recent  studies  of 
occupational  exposures  In  the  marine  Industry  conducted  for  the  Coast  Guard, 
shared  his  knowledge  of  marine  operations,  work  scenarios,  and  exposure 
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measurements  with  the  study  panel.  This  Information  has  helped  determine  the 
types  of  marine  personnel  who  shou’d  be  Included  In  the  medical  monitoring 
program.  Or.  Kaplan,  a  toxicologist  formerly  with  NASA  concerned  with 
exposure  concentrations  In  confined  spaces,  provided  the  panel  with  assessment 
of  the  toxicological  significance  of  measured  exposure  levels  and  developed 
guidelines  for  biological  monltgrlng  of  occupational  exposures  which  are 
presented  In  this  report. 

The  panel  was  supported  by  a  large  number  of  scientific  advisors  In 
various  areas  of  expertise.  Many  of  these  are  mentioned  In  the 
acknowledgements  section  of  this  report  and  others,  too  numerous  to  mention, 
also  provided  support  to  the  study  team. 
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II.  STUDY  0£SIGN 


II. 1 


The  marine  medical  monitoring  program  was  developed  In  the  following 
manner.  Background  Information  on  existing  relevant  medical  monitoring 
programs  and  relevant  regulations  were  collected  and  reviewed  by  the  panel. 
Additional  data  on  bulk  liquid  cargos  transported  In  the  marine  Industry  and 
on  various  marine  worker  populations  were  collected  for  review  by  the  panel. 
Panel  meetings  were  convened  at  Intervals  during  the  study  period  and  specific 
aspects  of  the  medical  monitoring  program  were  addressed  at  each  panel 
meeting. 


During  Intervening  periods  between  panel  meetings,  the  project  staff  at 
SwRI  analyzed  the  results  of  the  preceding  meeting,  collected  additional 
Information  as  necessary,  and  prepared  reports  and  working  papers  to  document 
the  Interim  results.  A  bibliography  of  the  more  pertinent  materials  collected 
and  reviewed  during  the  course  of  the  study  is  Included  In  this  report. 


In  this  manner,  the  various  elements  of  a  marine  medical  monitoring 
program  and  Important  supporting  Information  systems  were  developed.  These 
activities  Included: 


(1)  Definition  of  a  design  population 

(2)  Selection  and  classification  of  marine  toxic  substances 

(3)  Development  of  a  hazardous  substances  data  system 

(4)  Development  of  biochemical  and  medical  data 

(5)  Development  of  guidelines  for  Industrial  hygiene 

(6)  Development  of  guidelines  for  biological  monitoring 

(7)  Development  of  medical  protocol  and  guidelines 

(8)  Selection  and  definition  of  data  forms 

(9)  Development  of  a  conceptual  data  management  system 
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To  support  the  design  of  a  medical  monitoring  program  for  marine 
hazardous  chemical  workers,  a  significant  set  of  background  Information  was 
collected  for  five  topics: 

Marine  Hazardous  Substances, 

Oeslgn  Population, 

Work  Scenarios, 

Existing  Medical  Monitoring  Programs,  and 
Seafarers  Health  Improvement  Program  (SHIP). 

Some  of  these  topics  required  a  significant  amount  of  data  preparation.  The 
pertinent  data  collection  and  preparation  activities  and  the  resulting 
Information  are  discussed  as  follows. 

II. 2.1  Marine  Hazardous  Substances 

Hazardous  substances  encountered  In  the  marine  work 
environment  Include  hazardous  cargos  regulated  under  Subchapter  D  and 
Subchapter  0  (CFR  46  Parts  30-40  and  150-154,  respectively)  and  non-cargo 
toxic  substances  encountered  In  maintenance  and  other  routine  operations 
aboard  tankers  and  barges.  A  listing  of  all  chemicals  regulated  as  of  19  May 
1983  In  marine  transportation  under  Subchapters  0  and  0  was  obtained  from  the 
USCG  Cargo  and  Hazards  Branch  (111  and  this  listing  has  served  a.  the  basis 
for  defining  the  hazardous  cargos  of  concern  to  the  marine  medical  monitoring 
program.  A  listing  of  these  substances  Is  presented  In  Appendix  A  of  this 
report.  In  addition  tc  these  hazardous  cargo  substances,  non-cargo  toxic 
substances  encountered  In  the  marine  environment  In  maintenance  and  other 
routine  operations  also  pose  a  potential  for  exposure.  Pertinent  non-cargo 
substances  In  the  marine  environment,  as  designated  by  the  panel  Industrial 
hygienist,  are  also  presented  In  the  listing  In  Appendix  A.  The  Msting  in 
Appendix  A  contains  a  total  of  69S  cargo  and  non-cargo  hazardous  substances 
which  are  conslderea  by  the  study  panel  to  comprise  the  marine  hazardous 
substances  for  application  to  medical  monitoring  design. 
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A  rationale  was  developed  to  rank  the  marine  hazardous 
substances  and  to  determine  a  set  of  toxicants  to  be  covered  In  the  medical 
monitoring  program.  For  this  purpose,  the  substances  were  separated  Into  six 
priority  classes: 


Priority  Class 
1 
2 

3 

4 

5 

6 


Description  of  Class 
Carcinogen  Cargos 

High  Toxic  Hazard  Cargos  (Noncarcinogens) 

Toxic  Hazard  Cargos 

Possible  Toxic  Hazard  Cargos 

Other  Hazardous  Cargos 

Non-cargo  Substances  with  Toxic  Hazard 


In  general,  the  priority  classes  decrease  in  toxic  hazard  from 
Priority  Class  I  to  Priority  Class  5.  Priority  Class  6  contains  non-cargo 
substances,  some  of  which  are  highly  toxic.  Relevant  information  on  the 
health  hazard  of  occupational  exposures  for  Classes  1-3  substances  has  been 
documented  by  the  American  Conference  of  Governmental  Industrial  Hygienists 
(ACGIH)  [121  and  this  Information  has  be-»n  used  to  classify  these  cargo 
substances. 


The  substances  designated  Class  1  are  bulk  liquid  cargos  which 
are  known  or  suspected  carcinogens  as  documented  by  the  ACGIH.  The  Class  1 
designation  Indicates  that  these  substances  are  considered  by  the  Task  III 
panel  to  exhibit  the  greatest  potential  for  occupational  health  effects  and 
warrant  the  greatest  precautions  for  avoidance  of  exposures. 

The  substances  designated  Classes  2  and  3  Include  the 
remainder  of  all  bulk  liquid  cargos  regulated  under  Subchapters  0  and  D  for 
which  a  threshold  limit  value  (TIV)  has  been  assigned  by  the  ACGIH.  The 
differentiation  between  Classes  2  and  3  Is  based  primarily  on  the  hazard  of 
toxic  exposures  via  respiration.  A  respiratory  hazard  index  was  developed  and 
used  to  rank  the  substances  In  this  regard.  This  Index  Is  defined  as  the 
concentration  at  saturation  (CS)  In  parts  per  million  (ypm)  divided  by  the 
current  ACGIH  time  weighted  average  (TWA)  threshold  limit  value  In  ppm  where 
the  concentration  at  saturation  Is  the  maximum  concentration  of  a  chemical 
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vapor  In  air  at  20°C  and  one  atmosphere  pressure.  The  respiratory  hazard 
Index  can  be  can  be  expressed  as  follows: 

Respiratory  Hazard  Index  ■  CS(ppm)/TWA(ppm). 

All  cargo  substances  with  a  respiratory  hazard  Index  (CS/TWA) 
of  10,000  or  greater  have  been  Included  In  Priority  Class  2,  High  Toxic 
Hazard.  In  addition,  substances  In  Classes  3,  4  and  5  have  been  evaluated 
Individually  to  determine  If  a  rationale  based  on  parameters  other  than 
respiratory  hazard  should  be  used  to  justify  Inclusion  In  Class  2.  These 
other  parameters  are: 

(1)  Potential  contribution  to  exposure  by  skin  absorption 

(2)  Extreme  toxicity  without  regard  to  vapor  pressure 

(3)  NAS/HFPA  classification  [1) 

For  Class  4  substances.  Information  on  the  health  hazard  of 
occupational  exposures  Is  not  available  from  ACGIH;  relevant  data  have  b<*' n 
obtained  from  sources  other  than  the  ACGIH.  Because  the  ACGIH  has  been 
considered  by  the  Task  III  panel  to  be  the  most  current  and  correct  source  of 
such  Information,  the  health  hazard  Information  available  for  Class  4 
substances  Is  considered  to  be  of  Importance,  but  not  of  the  same  stature  as 
ACGIH  data  on  health  hazards  associated  with  occupational  exposures. 

For  Class  5  substances,  no  data  on  health  hazards  associated 
with  occupational  exposures  have  been  identified  for  Inclusion  In  this  report. 
These  substances  are  known  to  present  a  safety  hazard  and  thus  are  regulated 
In  commerce  under  Subchapter  0  or  Subchapter  D.  They  may  or  may  not  exhibit 
an  occupational  health  hazard. 

Class  6  substances  are  not  transported  as  bulk  liquid  cargos 
but  are  encountered  In  the  marine  environment  In  maintenance  and  other  routine 
operations.  The  potential  for  exposures  to  these  substances  Is  generally  less 
|than  for  exposure  to  cargo  substances,  and  thus  they  have  been  classed  In  the 
lowest  priority  classification.  However,  all  substances  designated  as  Class  6 
^Jo  exhibit  an  occupational  health  hazard  as  documented  by  ACGIH  [10). 
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To  rank  the  marine  hazardous  substances  and  determine  a  set  of 
toxicants  to  be  covered  in  the  medical  monitoring  program,  the  following 
chemical  and  health  hazard  information  were  collected  and  studied: 


(1)  Threshold  limit  values  (TLV) 

(2)  Short  term  exposure  limits  (STEL) 

(3)  Immediately  dangerous  to  life  and  health  concentrations 
( IDLH) 

(4)  Odor  threshold 

(5)  Concentration  at  saturation 

(6)  Carcinogenicity 

(7)  National  Tire  Protection  Associates  health  hazard 
classification 

(8)  National  Academy  of  Sciences  health  hazard  rating 

(9)  Various  other  health  hazard  Information 

An  attempt  was  made  to  collect  data  on  the  annual  amount 
shipped  in  marine  transportation.  Shipment  data  were  found  to  be  inconsistent 
and  somewhat  incomplete  therefore  this  parameter  could  not  be  use  i  to  rank  the 
commodities  transported  in  bulk  In  the  marine  mode. 

Because  of  the  size  of  this  data  set,  a  data  system  was 
developed  to  maintain  and  process  the  data  compiled  for  the  marine  hazardous 
substances  are  documented  in  a  separate  volume  entitled:  BA  Marine  Hazardous 
Substances  Data  System1*  [1]  which  1$  Volume  II  of  this  final  report.  The 
purpose  of  Volume  II  is  to  provide  a  ready  reference  for  threshold  limits  and 
other  exposure  related  information  for  the  marine  hazardous  substances.  The 
data  system  is  designed  to  provide  an  efficient  method  for  obtaining  specific 
subsets  of  data  from  the  data  bank  of  699  substances  with  twenty-two  separate 
types  of  information  for  each  substance. 


Applying  the  rationale  for  ranking  the  marine  hazardous 
substances  discussed  previously  and  the  chemica1  anc  health  hazard  data 
documented  in  Volume  II,  the  marine  hazardous  substances  were  ranked  into  six 
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priority  cesses.  The  study  panel  has  designated  Class  1  -  Carcinogen  Cargos 
and  Class  2  -  High  Toxic  Hazard  Cargos  to  comprise  the  minimum  marine 
hazardous  substances  for  application  to  medical  monitoring  design.  These 
substances  are  listed  In  Tables  1  and  2,  respectively. 

Three  columns  of  Information  are  provided  In  Tables  1  and  2: 
the  chemical  name,  the  CHRIS  Code  used  In  the  U.  S.  Coast  Guard  Chemical 
Response  Information  System  as  documented  In  Reference  13,  and  indication  cf 
the  regulation  of  the  cargo  under  46  CFR  Subchapter  0.  For  Information  on  the 
specific  substances  assigned  to  other  priority  classes  and  for  detailed  infor¬ 
mation  on  threshold  limit  values  and  other  occupational  health  and  exposure 
related  topics  for  the  699  marine  hazardous  substances,  the  reader  is  referred 
to  Volume  II  of  this  report  [1|. 

The  designation  of  Class  1  and  Class  2  substances:  for  applica¬ 
tion  to  marine  medical  monitoring  is  intended  as  a  minimum  requirement,  not  a 
limitation  regarding  substances  important  to  medical  monitoring.  The  operator 
of  a  medical  monitoring  program  should  consider  inclusion  of  additional  sub¬ 
stances  from  other  classes  as  deemed  appropriate.  Further,  it  should  be 
recognized  that  the  designation  of  substances  important  to  a  given  medical 
monitoring  program  will  need  to  be  kept  current.  Additional  chemicals  are 
routinely  submitted  to  the  Coast  Guard  for  evaluation  and  classification 
regarding  marine  commerce  and  new  health  data  on  chemicals  previously  classi¬ 
fied  can  cause  a  need  for  change  of  the  previous  classification.  These  addi¬ 
tional  chemicals  and  new  health  data  need  to  be  considered  as  they  become 
available.  The  data  for  the  classification  of  marine  hazardous  substances 
presented  In  this  report  should  be  routinely  reconsidered  and  reclassified  as 
appropriate  by  any  user  applying  these  data  to  a  medical  monitoring  program. 

I 1.2.2  Design  Population 

The  design  population  for  the  marine  medical  monitoring  pro¬ 
gram  documented  in  this  study  is  comprised  of  workers  with  occupations  which 
potentially  expose  them  to  cargo  substances  regulated  in  marine  transport  by 
the  United  States  Coast  Guard  under  Title  46  of  the  Code  of  Federal  Regula¬ 
tions,  Subchapter  0  and  Subchapter  0.  Occupations  specifically  included  are: 
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TABLE  1.  CUSS  1  SUBSTANCES  -  CARCINOGEN  CARGOS 


22-JUL-85 

CHEMICAL  NAME  CHRIS  CFR 

CODE 


ACRYLONITRILE  ACN 
BENZENE  BNZ 
BENZENE  HYDROCARBON  MIX  O  CR  =*  10V.  BEN)  BHB 
BENZENE  HYDROCARBON  MIX  (WITH  ACETYLENE)  BHA 
BENZENE,  TOLUENE,  XYLENE  MIXTURE  BTX 
BUTADIENE  (1.3  BUTADIENE)  BDI 
BUTADIENE,  BUTYLENE  MIX  WITH  ACETYLENES  BBM 
CARBON  TETRACHLORIDE  CBT 
CHLOROFORM  CRF 
ETHYLENE  DIBROMIDE  EDB 
ETHYLENE  OXIDE  EOX 
ETHYLENE  OXIDE.  PROPVi.ENE  OXIDE  MIXTURE  FPM 
FORMALDEHYDE  SOLUTION  FMS 
NITROPROPANE  (1-.  2 AND  MIXTURES)  NPM 
2-NITROPROPANE  NPP 
NITROPROPANE  (60*/.),  NITROETHANE  (40%)  NNM 
0— TOLUIDINE  TLI 
VINYL  CHLORIDE  VCM 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

□ 

0 

o 

0 

0 

Q 

0 

0 


TOTAL  OF  18  ITEM(S)  IN  TABLE 
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TABLE  2.  CLASS  2  SUBSTANCES  -  HIGH  TOXIC  HAZARD  CARGOS 


22-JUL-8S 


CHEMICAL  NAME 

CHRIS 

CODE 

CFR 

ACETONE  CYANOHYDRIN 

ACY 

0 

ALLYL  ALCOHOL 

ALA 

0 

ALLYL  CHLORIDE 

ALC 

0 

AMMONIA.  ANHYDROUS 

AHA 

0 

ANILINE 

ANL 

0 

BENZYL  CHLORIDE 

BCL 

0 

BUTYLAMINE  (ALL  ISOMERS) 

BTY 

0 

N- BUTYLAM I NE 

BAM 

0 

SEC -BUTYLAMINE 

BTL 

0 

TERT-BUTYLAM I NE 

BUA 

0 

CARBON  DISULFIDE 

CBB 

0 

CHLORINE 

CLX 

0 

CHLOROSULFON I C  ACID 

CSA 

0 

CROTONALDEHYDE 

CTA 

0 

2. 2 '-DICHLOROETHYL  ETHER 

DEE 

0 

DICHLOROMONOFLUOROMETHANE 

DFM 

0 

1, 3-DICHLCROPRQPENE 

DPU 

0 

DICHLOROPROPENE  <1,1-  1,2-  1,3-  AND  MIX) 

DPS 

0 

DICHLOROPROPENE, DICHLOROPROPANE  MIXTURE) 

DMX 

0 

DI I SOPROPYLAM I NE 

DIA 

0 

DIMETHYL AMINE 

DMA 

0 

DIMETHYLAMiriE  SOLUTION  <43%  OR  LESS) 

DMC 

0 

D I METHYL AM I NE  SOLUTION  043%  AND  <-33% > 

DMY 

0 

D I METHYL AM I NE  SOLUTION  <33%  AND  <63%) 

DMC 

0 

1. 4-DIOXANE 

DOX 

0 

DIPHENYLMETKANE  DI ISOCYANATE 

DPM 

0 

EPICHLOROHYDRIN 

EPC 

0 

ETHYLAMINE 

EAM 

0 

ETHYLAMINE  <40%  OR  LESS) 

EAO 

0 

ETHYLAMINE  <72%  OR  LESS) 

EAN 

0 

ETHYLENE  D I CHLORIDE 

EDC 

0 

GLUT ARALDEHYDE  <30%  OR  LESS) 

GTA 

0 

HYDROCHLORIC  ACID 

HCL 

0 

HYDROFLUORIC  ACID 

HFA 

0 

HYDROGEN  CHLORIDE 

HDC 

0 

HYDROGEN  FLUORIDE 

HFX 

0 

ISOPROPYLAMINE 

IPP 

0 

ISOPROPYLAMINE  <90%  OR  LESS) 

IPO 

a 

METHYLAMINE  SOLUTION  <42%  OR  LESS) 

MSZ 

a 

METHYL  BROMIDE 

MTB 

0 

METHYL  CHLORIDE 

MTC 

0 

MOTOR  FUEL  ANTIKNOCK  CMPDS  <PB  ALKYLS) 

MFA 

0 

NITRIC  ACID 

NAC 

0 

NITRIC  ACID  <70%  OR  LESS) 

NCD 

0 

NITROBENZENE 

NTB 

0 

PHENOL 

PKN 

0 

PHOSPHORUS.  WHITE 

PPW 

0 

PROPYLENE  OXIDE 

POX 

0 

STYRENE 

STY 

0 

SULFUR  DIOXIDE 

SFD 

0 

1, 1,2, 2-TETRACHL0R0ETHANE 

TEC 

0 

TOLUENE  2, 4-D I  ISOCYANATE 

TDI 

0 

TOLUENE  DI ISOCYANATE,  DIPHENYLMET  DIISOC 

TDD 

0 

TRICHLOROETHYLENE 

TCL 

0 

VINYL  ACETATE 

VAM 

0 

V I NYL I DENECHLOR I DE 

VC  I 

0 

TOTAL  OF  56  ITEM(S)  IN  TABLE 
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(1)  Workers  on  deep  sea  tankshlps  which  carry  Subchapter  0  or 
0  substances, 

(2)  Workers  on  barges  In  Inland  waters  which  carry  Subchapter 
0  or  0  substances,  and 

(3)  U.  S.  Coast  Guard  personnel  directly  Involved  In  regula¬ 
tion  and  Inspection  of  marlm  transportation  activities: 
marine  inspectors,  pollution  prevention  Inspectors,  and 
pollution  response  investigators. 

Coast  Guard  Personnel.  Of  the  three  types  of  potentially 
exposed  populations,  the  Coast  Guard  personnel  are  the  best  defined.  In  a 
report  of  a  Coast  Guard  ad  hoc  working  group  on  marine  safety/environmental 
response  personnel  { 14 } .  That  report  indicates  that  approximately  ZZij 
military  personnel  are  assigned  to  various  offices  involved  in  marine  inspec¬ 
tion,  port  safety,  spill  response,  and  strike  team  activities.  Perhaps  80%, 
or  1800,  of  those  personnel  assigned  are  exposed  to  chemical /petroleum  vapors 
and  liquids  during  the  course  of  their  work,  most  of  them  fairly  routinely. 

Personnel  distribution  in  the  Coast  Guard  is: 


Type  of  Unit 

No.  of  Units 

Military  Personnel  Assigned 
(CO,  WO,  enlisted} 

MIO,  MIOET 

10 

325 

COTP,  PSSTA,  PSD 

12 

370 

MSO,  MSD 

68 

1450 

Strike  Teams 

3 

80 

2250 

Tankershlp  Personnel.  Tankermen  aboard  deep  sea  tankers  are 
the  next  best  defined  po  ulation  of  the  three  types.  At  present,  tankers 
which  carry  bulk  liquid  i.  irgos  account  for  more  than  one-half  of  the  vessels 
in  the  U.  S.-flag  fleet:  .  18  tankers  out  of  a  total  of  571  privately  owned 
vessels  of  1000  gross  tons  or  more  (15).  Other  types  of  vessels  in  the 
merchant  vessel  fleet  Include  freighters,  container  vessels,  combination 
passenger-cargo  carriers,  and  bulk  solid  carriers.  During  the  ten-year  period 
1973-1983,  the  total  U.  S.-flag  fleet  decreased  from  616  to  571  vessels. 
However,  the  number  of  tankers  Increased  during  that  same  period  from  239  to 


288  vessels.  This  20  percent  Increese  reflects  an  Increasing  volume  of  marine 
commerce  Involving  bulk  liquid  products. 

A  number  of  union  organizations  form  a  framework  of  collective 
bargaining  between  deep  sea  tankermen  and  management.  These  organizations 
fall  Into  two  categories:  AFL-CIO  organizations  and  Independent  or  company 
organizations.  The  Seafaring  Guide  and  Directory  of  Labor  Management 
Affiliations  [16|  lists  eleven  major  AFL-CIO  affiliated  unions  and  ten  major 
Independent  or  company  unions. 

The  American  Institute  of  Merchant  shipping  (AIMS)  Is  the 
principal  trade  association  of  the  companies  which  operate  tankers  In  the 
U.S.-flag  fleet.  This  trade  association  currently  lists  29  member  companies 
(171  who,  collectively,  employ  the  majority  of  the  estimated  15  -  20,000 
merchant  tankermen  on  U.  S.-flag  ships.  Implementation  of  a  medical  monitor¬ 
ing  program  for  deep  sea  tankermen  would  ultimately  Invohe  some  or  all  of 
the  twenty-nine  member  companies  of  AIMS  as  well  as  the  twenty-one  union 
organizations. 


Barge  Tankermen.  Barge  tankermen  are  the  least  defined  type  of 
three  types  of  exposed  populations.  No  available  Information  sources  compre¬ 
hensively  describe  the  inland  waterways  portion  of  marine  operations.  To 
obtain  a  more  complete  set  of  information  regarding  barge  tankermen  who  work 
on  U.  S.  documented  vessels  transporting  bulk  liquids  In  the  inland  waterways 
nf  the  Uni  tea  States,  a  survey  was  accomplished  as  part  of  the  study  reported 
herein.  The  results  of  that  survey  Is  documented  in  Appendix  B  of  this 
report. 


From  Appendix  8,  the  barge  and  towing  Industry  in  the  U.  S. 
consists  of  some  1,200  companies  operating  on  a  system  of  25,543  miles  of 
navigable  Inland  and  Intracoastal  waterways,  serving  87  percent  of  major  U.  S. 
cities.  The  primary  trade  association  of  maritime  companies  ano  other  marine 
related  businesses  along  Inland  waterway  trade  routes  is  the  American 
Waterways  Operators,  Inc.  (AWO)  located  in  Arlington,  Virginia.  The  number  of 
towing  vessels  and  barges  operated  in  1982  for  the  transportation  of  freight 
( IB |  was: 


16 


Towboats  and  Tugs  -  4,890 
Ory  Cargo  Barges  and  Scows  -  29,479 
Tank  Barges  -  4,909 
Total  39,278 


The  traffic  transported  on  Inland  waterways  in  1982  was 
571,005,177  net  tons  for  288,047,430,000  ton  mR:s.  Also  in  1981-82,  vessels 
of  the  types  cited  above  carried  239,640  thousand  net  tons  of  petroleum  and 
petroleum  products  and  42,372  thousand  net  tons  of  chemicals  and  fertilizers. 
Although  the  number  of  vessels  operated  over  the  past  decade  Increased 
slightly,  the  net  tonnage  carried  in  1982  was  the  lowest  since  1971  and  the 
ton  miles  traveled  In  1982  was  the  lowest  since  1977.  The  inland  waterways 
workforce  In  1984  was  estimated  as  about  225,000,  of  which  approximately 
100,000  were  considered  to  be  "experienced"  which,  in  this  case,  means  they 
had  practical  experience  and  some  training.  A  former  MarAd  official  estimated 
that  of  this  group,  possibly  20,000  had  acquired  the  tankerman  endorsement. 

Major  transporters  of  hazardous  substances,  particularly 
Subchapter  0  and  Subchapter  0  cargos  which  have  been  Identified  include: 

Agrlco  Chemical,  Allied  Chemical,  American  Commercial  B*rge  Lines,  Amoco 
Chemical  (Division  of  Southern  Towing),  Dow  Chemical,  Dupont,  Monsanto, 
Stauffer  Chemical,  Union  Carbide,  and  Hooker  Chemical.  Also  some  238  public 
terminals,  108  fleeting  and  harbor  service  firms,  49  Independent  tanker  firms 
and  approximately  1,260  private  terminals  were  identified  in  the  survey. 

Some  of  the  barge  tankermen  are  associated  with  the  same  union 
organizations  referred  to  for  the  deep  sea  tankermen.  However,  a  large 
portion  of  the  barge  tankermen  operate  independently  of  any  union 
organization.  Implementation  of  a  medical  monitoring  program  for  barge 
tankinrmen  would  ultimately  Involve  a  large  number  of  independent  chemical 
companies,  marine  terminals,  floetlng  and  harbor  service  firms,  and 
Independent  tankermen  firms. 

Summary.  The  design  population  of  personnel  potentially 
exposed  may  be  summarized  as  follows: 
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Population  Type 
Tankershlp  personnel 
Barge  tankermen 
U.  S.  Coast  Guard  personnel 

The  Coast  guard  population  is  well  defined  and,  due  to  the  unitary  nature  of 
the  organization,  poses  the  minimum  organizational  problems  to  Implementation 
of  a  medical  monitoring  program.  The  deep  sea  tankermen  are  very  unionized 
and  are  located  In  a  limited  number  of  companies  and  unions.  The  barge 
tankermen  are  a  very  diverse  set  of  workers  located  in  a  large  number  of 
companies  and  independent  organizations,  and,  due  to  the  diverse  and 
Independent  nature  of  the  barge  and  towing  Industry,  pose  the  greatest 
organizational  problems  to  Implementation  of  a  medical  monitoring  program. 

II. 2. 3  Work  Scenarios 

Work  scenarios  for  various  categories  of  the  marine  hazardous 
chemical  worker  were  developed  In  Task  I  of  this  study  [1].  A  listing  of  the 
work  scenarios  for  which  exposure  potential  was  evaluated  In  Task  I  Is 
presented  in  Table  3.  Barge  cleaning  operations  are  usually  performed  at 
shore  facilities  with  shore-based  personnel  and  do  not  usually  Involve  barge 
tankermen;  Matters  related  to  occupational  safety  and  health  for  some  shore- 
based  personnel  are  under  the  jurlsdlcatlon  of  the  Occupational  Safety  and 
Health  Administration  (OSHA). 

The  Industrial  hygiene  program  which  will  accompany  the  medical 
monitoring  program  In  a  comprehensive  health  and  safety  program  must  be 
designed  to  determine  exposure  levels  for  these  work  scenarios.  Personnel 
Involved  In  these  work  scenarios  are  potentially  exposed  to  hazardous 
chemicals  and  should  be  enrolled  in  a  medical  monitoring  program  unless 
sufficient  Industrial  hygiene  measurements  indicate  that  a  hazard  does  not 
exist. 


Population  Estimate 
15-20,000 

approximately  20,000 
1,800 
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TABLE  3.  WORK  SCENARIOS 


! 

Tankershlp  Personnel 

I.  Period  Tank  Gauging 

Open 

Restricted 

II.  Tank  Topoff 

Open 

Restricted 

Short  loading,  shore  stop 

III.  Tank  Cleaning 

Washing 
Gas  freeing 

Entry  for  manual  cleaning 
Product  line  drainage  (deck  (piping) 

IV.  Miscellaneous  Tank  Entry 

Inspection  of  wall  coating  material 

Preloading  Inspection 

Equipment  Inspection  and/or  repair 

V.  Pumproom  Activities 

VI.  Oeck  Day  Work 

Sandblasting 
Spray  painting 
Oerustlng/chlpplng 
Equipment  maintenance 

VII.  Hose  Hookup  and  Disconnect 

Manual 

Run-a-round  changing 

VIII.  Engine  Room 

IX.  Tank  Ballasting  Gauging 

X.  Product  Discharge 

Periodic  Gauging 
Stripping 
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TABLE  3.  WORK  SCENARIOS  (cont'd.) 


Barge  Operations  Personnel 

I.  Barge  Loading 

Periodic  Tank  Gauging  -  Open 

Tank  Topoff  -  Open 

Hose  Hookup  and  Disconnect  -  Manual 

II.  Barge  Cleaning 

W/.shlng 
Gas  Freeing 

Entry  for  Manual  Cleaning 
USCG  Personnel 

I.  Marine  Inspection  Office  (MIO)  Personnel 

Barge  Inspection  -  topside 

8arge  Inspection  -  Internals  and  void  spaces 

Tanker  Inspection  -  biennial /LOC 

Tanker  Inspection  -  other  than  biennial 

II.  Captain  of  the  Port  -  Pollution  Prevention 

III.  Captain  of  the  Port  -  Pollution  Response 
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I I. 2. 4  Existing  Medical  Monitoring  Programs 


Three  existing  medical  monitoring  programs  were  reviewed  In 
detail  for  potential  application  to  the  current  study:  those  of  the  USAF, 
USCG,  and  USEPA.  The  general  outline  of  the  scope  and  coverage  of  each  of  the 
programs  was  examined  and  the  outstanding  strong  or  weak  points  for  each  of 
the  programs  were  determined.  Each  of  these  topics  is  discussed  as  follows: 

USCS.  The  USCG  occupational  medical  monitoring  program  (OMMP) 
Is  outlined  In:  The  Coast  Guard  Medical  Manual,  COMOTINST  M6000.1  ( 19 | .  It 
Is  similar  to  that  of  the  Navy  Sealift  Command  and  Is  applicable  to  Coast 
Guard  personnel  classified  as  occupationally  exposed.  The  designation  of 
occupational  1/  exposed  for  medical  monitoring  purposes  applies  to  a  work 
environment  which  at  some  times  has  exposures  equal  to  or  more  than  SOX  of  the 
most  recent  ACGIH  (or  equivalent)  standards.  In  general,  the  program  Is  well 
designed  and  served  as  a  basis  for  the  medical  monitoring  program  designed  In 
this  study.  The  procedure  involves  looking  up  designated  occupations  or 
designated  hazardous  substances  to  identify  specific  exam  types  with  detailed 
Instructions  as  to  exam  content.  A  medical  exam  code  is  specified  for 
specific  designated  occupations  and  for  specific  hazardous  substances.  It  Is 
designed  to  allow  a  corpsman  to  look  up  Information.  A  unified,  computerized 
data  base  for  Industrial  hygiene  and  medical  records  to  support  the  medical 
monitoring  program  Is  presently  being  Implemented.  Areas  In  which  the  OMMP 
design  needs  to  be  extended  or  expanded  In  the  medical  monitoring  program 
being  designed  In  this  study  Include:  (1)  Some  provision  to  record  ard 
address  unusual  exposure  everts,  (2)  Specification  of  acute  or  chronic 
exposures  or  history  of  exposures,  and  (3)  Instructions  regarding  what  to  do 
when  elevated  levels  or  abnormal  findings  result  from  testing  procedures. 

USE  PA.  The  EPA  program  Is  documented  In  a  memorandum 
entitled:  Occupational  Medical  Monitoring  Program  Guidelines  [20|.  It 
appears  to  be  written  as  a  legal  document  rather  than  a  usable  guideline.  One 
good  feature  Is  the  detail  provided  regarding  laboratory  quality  control.  The 
program  Includes  a  basic  exam  with  add-ons  for  specific  exposures  Including 
baseline  exam,  annual  exam,  and  unscheduled  exams  for  special  situations. 
Specification  of  testing  Is  general,  without  details  and  no  standardized  forms 
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for  recording  results  of  medical  examinations  are  provided.  The  frequency  of 
periodic  examination  Is  not  designated.  The  occupational  medical  history  is 
poor,  particularly  regarding  specific  chemical  exposures.  The  Individual  Is 
essentially  asked  to  provide  a  listing  of  previous  exposures.  There  Is  a 
need  to  establish  baseline  levels  of  exposures.  Respiratory  protection  Is 
addressed  well  and  the  respiratory  protection  form  Is  quite  good.  In  general, 
the  £PA  program  Is  the  least  detailed  of  the  three  programs  examined. 

U'  jf.  The  USAF  medical  monitoring  program  has  the  label 
Standardized  Occupational  Health  Program  (SOHP)  and  Is  documented  In  AFOSCH 
Standard  161-17  (211.  It  Includes  medical  and  Industrial  hygiene  monitoring 
and  record  keeping  activities  to  support  the  monitoring  activities.  Both 
military  and  civil  service  civilian  personnel  are  included  In  the  system,  but 
not  contractors.  Environmental  parameters  Include: 

non-ionizing  radiation 
heat/cold 
chemical  agents 
physical  agents 
biological  exposures. 

Forms  Include  IH  sampling  data  forms,  chronological  workplace  data  sheet  and 
clinical  occupational  examination  forms.  The  protocol  Is  fairly  comprehensive 
and  Includes  reference  to  specific  hazards  such  as  radar,  r.f.  emitters,  and 
laser  hazards.  Some  strong  points  Include  a  very  positive  approach,  starting 
with  a  preplacement  exam,  IH  data  presented  to  the  medical  department  at  the 
time  of  periodic  examination,  and  yearly  IH  surveys  of  the  workplace.  In 
general,  workplace  surveys  are  used  to  classify  personnel  as  occupationally 
exposed  or  not;  personnel  classified  as  occupational  exposed  are  monitored 
with  SOHP.  Some  particularly  good  characteristics  Include  use  of  unique 
Identifier  codes,  the  exposure  form,  the  training  and  fit  test  form,  the  work 
history  form,  the  past  exam  history  form,  and  the  workplace  exposure  form. 

Weak  aspects  of  SOHP  Include  no  provision  for  follow-up  of  spills  or  exces¬ 
sively  high  exposures  and  no  provision  for  extended  workshlft  exposures. 
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II .2.5  Seafarers  Health  Improvement  Program 


The  Seafarers  Health  Improvement  Program  (SHIP)  was 
established  In  1978  under  the  auspices  of  the  U.  S.  Public  Health  Service 
(PHS)  as  collaborative  effort  between  PHS,  other  federal  agencies  and  the 
maritime  industry.  A  primary  purpose  of  SHIP  has  been  to  stimulate 
communication.  Interaction,  and  dissemination  of  Information  among  relevant 
parties  Interested  in  and  responsible  for  various  aspects  of  the  health  and 
safety  of  the  American  seafarer.  PHS  responsibility  to  provide  medical  care 
for  seafarers  was  terminated  by  the  Omnibus  Budget  Reconciliation  Act  of  1981 
(P.L.  97-35,  section  986).  Since  losing  PHS  as  a  sponsor  In  1981,  SHIP  has 
continued  as  a  non-governmental  organization  with  meeting  facilities  and  a 
limited  amount  of  administrative  support  provided  by  the  Maritime 
Administration  (MarAd),  Department  of  Transportation. 

SHIP  has  resulted  In  physical  examination  standards  which  have 
been  recommended  to  the  shipping  Industry.  Qualifications  for  U.  S.  merchant 
marine  entry  level  physical  examinations  were  developed  and  published  as 
"Reference  Guide  Physical  Examination  Standards  for  Original  Entry  Into  the  U. 
S.  Merchant  Marine."  This  reference  guide  has  been  promulgated  to  the 
Industry  through  Coast  Guard  Navigation  and  Vessel  Inspection  Circular  NVIC 
3-83  [221 . 


A  reference  guide  for  physicians  for  retention  or 
disqualification  of  seafarers  has  also  been  produced  by  SHIP  entitled 
"Reference  Guide  for  Physicians:  Physical  Examination  for  Retention  of 
Seafarers  In  the  l).  S.  Merchant  Marine"  [ 23 [ .  This  guide  addresses  the  Issue 
of  disqualifying  conditions  for  shipboard  employment  and  specifies  the 
resulting  duty  status  as:  1)  fit  for  duty,  2)  not  fit  for  duty,  and  3) 
permanently  not  fit  for  duty.  The  guide  was  adopted  by  SHIP  and  forwarded  to 
the  Maritime  Administration  for  voluntary  application  in  the  Industry. 
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III.  THE  MARINE  MEDICAL  MONITORING  PROGRAM  (M«P) 

111.1  Design  Objective 

The  objective  of  Task  III  was  to  design  a  medical  monitoring  program 
for  the  marine  hazardous  chemical  worker  which  will  detect  adverse  health  , 
effects  associated  with  their  occupational  exposures.  With  this  objective  In 
mind,  the  MMMP  developed  In  Task  III  has  been  designed  to  screen  Ind. /Idual 
workers  for  evidence  of  adverse  health  effects  potentially  associated  with 
occupational  exposures,  to  provide  diagnostic  support  to  occupational 
physicians  performing  such  screening,  and  to  Identify  trends  In  health  effects 
that  may  be  related  to  occupational  exposures. 

the  focus  of  the  MMMP  design  has  been  on  health  effects  associated  with 
occupational  exposures.  Accordingly,  the  MMMP  Is  not  Intended  to  provide  a 
guideline  for  a  comprehensive  medical  monitoring  program.  Rather,  it  Is 
designed  to  provide  a  method  which  will  adequately  screen  for  adverse  health 
effects  of  occupational  exposures  to  noise  and  toxic  chemical  substances  In 
the  marine  Industry.  The  methods  described  for  the  MMMP  should  be  added  to  an 
existing  occupational  health  care  plan  which  has  been  designed  to  cover  all 
necessary  aspects  of  good  health  maintenance  other  than  exposures  to  toxic 
chemicals  and  noise. 

111. 2  General  Design 

The  general  design  of  the  MMMP  Is  discussed  in  this  section.  The 
discussion  provides  an  overview  of  the  major  elements  and  concepts  on  which 
the  Is  based. 

III. 2.1  Designation  of  Personnel 

The  HMMP  has  been  designed  for  application  to  personnel 
designated  as  "occupationally  exposed  for  medical  monitoring  purposes".  This 
designation  can  be  based  on  potential  for  exposure  or  can  result  from  known  or 
measured  esposure  levels  and  applied  categorically  to  all  personnel  of  a 
specific  Job  title  or  assignment.  As  discussed  previously  In  Section  II. 2.1, 
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Class  1  and  Class  2  marine  hazardous  substances  have  been  designated  the 
minimum  set  of  substances  of  concern  to  medical  monitoring  regarding  occupa¬ 
tional  exposures  or  potential  for  exposure.  These  substances  will  serve  as 
the  baseline  for  any  specific  marine  medical  monitoring  program  application. 
The  operator  of  a  specific  medical  monitoring  program  should  also  consider  the 
designation  of  additional  substances  from  other  classes  as  deemed  appropriate 
for  the  specific  occupational  setting. 

For  measured  exposures  to  one  or  more  of  the  designated 
hazardous  substances,  the  exposure  will  be  designated  an  occupational  exposure 
for  medical  monitoring  purposes  if  the  concentration  of  the  chemical(s)  equals 
or  exceeds  50*  of  the  TLV-TWA  for  the  chemical  or  mixture  of  chemicals  for  at 
least  three  days  per  calendar  quarter.  This  criterion  Is  In  accordance  with 
guidelines  promulgated  In  the  USCG  Medical  Manual,  CQMOTINST  M6000.1,  Change 
Mo.  27,  dated  June  28,  1984,  which  states  that,  unless  otherwise  specified,  a 
person  engaged  In  a  designated  occupation  Is  considered  occupationally  exposed 
for  medical  monitoring  purposes  If  the  concentration  In  the  work  environment 
"Is  more  than  50*  of  the  time  weighted  average  of  the  applicable  workplace 
standard  for  at  least  three  days  per  calendar  quarter"  {191.  Where  data  are 
not  available  to  support  or  reject  the  criterion  of  three  days  per  calendar 
quarter,  application  of  this  designation  is  based  on  the  presumption  that  the 
Individual  workers  do  encounter  comparable  concentrations  at  least  three  days 
per  calendar  quarter. 

Because  It  Is  Impractical  to  measure  exposure  levels  for  all 
circumstances  of  occupational  exposures,  known  potential  for  exposure  is  also 
used  as  a  basis  for  designation  of  occupational  exposures  for  medical 
monitoring  purposes,  A  job  scenario  that  involves  the  potential  for  exposure 
to  toxic  vapor  concentrations  and/or  the  potential  for  direct  contact  with  the 
liquid  phase  of  toxic  substances  with  a  known  dermal  absorption  hazard  can  be 
categorically  designated  to  Involve  occupational  exposures  for  medical 
monitoring  purposes.  This  designation  can  then  be  applied  to  all  personnel 
who  are  assigned  to  the  specific  job,  and  moreover,  to  all  personnel  of  a 
specific  job  title  or  job  assignment. 


All  persons  engaged  in  an  occupation  that  has  been 
categorically  designated  as  occupationally  exposed  for  medical  monitoring 
purposes  should  be  enrolled  In  the  medical  monitoring  program. 

111 .2.2  Sasic  Medical  Examination 

A  basic  medical  examination  has  been  developed  to  screen  for 
adverse  health  effects  of  occupational  exposures  to  noise  and  toxic 
chemicals.  It  Is  designed  to  be  performed  periodically  on  all  persons 
designated  as  occupationally  exposed  for  medical  monitoring  purposes.  As  a 
minimum.  It  should  be  performed:  1)  at  pre-employment  or  pre-placement  in  an 
occupation  which  has  been  categorically  designated  as  occupationally  exposed 
for  medical  monitoring  purposes,  2)  periodically  during  employment,  and  3)  at 
termination  of  employment.  Medical  protocol  and  guidelines  for  the  basic 
medical  examination  are  presented  and  discussed  in  Section  III. 3. 

111. 2. 3  Target  Organ  Specific  Medical  Examination 

Special,  episodic  examinations  performed  as  a  result  cf  an 
actual  or  suspected  acute  overexposure  to  a  specific  toxic  chemical  or  mixture 
of  toxic  chemicals  should  emphasize  the  major  target  organs.  For  this 
purpose,  specific  examination  protocol  guidelines  have  been  developed  for  each 
of  the  following  target  organ  systems: 

(1)  Cardiovascular  system  and  heart 

(2)  Central  and  peripheral  nervous  system 

(3)  Eyes 

(4)  Hematopoietic  system 

(5)  Kidneys  and  urinary  tract 

(6)  Liver  and  gastro-intestinal  system 

(7)  Lower  respiratory  tract 

(8)  Upper  respiratory  tract 

(9)  Skin 
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Medical  examination  protocols  and  guidelines  for  the  target 
organ  specific  examination  are  presented  and  discussed  in  Section  III. 3  for 
the  above  listed  organ  systems.  Each  protocol  is  labeled  with  the  Current 
Medical  Information  and  Terminology  (CMIT)  classification  which  has  been 
adopted  by  the  American  Medical  Association  [24].  The  CMIT  provides  a 
standardized  numbering  scheme  for  the  naming  and  description  of  diseases 
for  reference  in  clinical  recording  and  reporting,  and  applications  in  the 
computerization  of  medical  information.  The  CMIT  classification  is  as 
follows: 


CMIT  Classification 


Organ  System 


00 

Body  as  a  whole.  Including  Psyche 

01 

Integumentary  System  (skin) 

02 

Musculoskeletal  System 

03 

Respiratory  System 

04 

Cardiovascular  System 

05 

Hemic  and  Lymphatic  Systems 

06 

Digestive  System 

07 

Urogenital  System 

08 

Endocrine  System 

09 

Nervous  System 

10 

Organs  of  Special  Sense 

III. 2. 4  Frequency  and  Content  of  Medical  Examinations 

A  recommended  schedule  of  medical  examinations  for  marine 
workers  designated  as  occupationally  exposed  for  medical  monitoring  purposes 
is  presented  in  Table  4.  There  are  four  types  of  exams: 

(1)  Pre-employment  or  pre-placement, 

(2)  Periodic  during  employment, 

(3)  Termination  of  employment,  and 

(4)  Episodic. 
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TABLE  4. 


RECOMMENDED  FR 


EQUENCY  AND  CONTENT  OF  MEDICAL  EXAMINATIONS 


Examination  Type 


Examination  Content 


Pre-employment  or  Placement 


Basic  protocol  plus  emphasis  on  pre-existing 
conditions  which  could  be  exacerbated  by 
toxic  chemical  exposures 


Periodic  at  Specified 
Intervals  During  Employment 

Termination  of  Employment 

Episodic  in  response 
to  acute  overexposure 
or  specific  request 


For  the  pre-employment  or  pre-placement  medical  examination, 

particular  attention  must  be  given  to  evaluation  of  conditions  which  could  be 

1 

exacerbated  by  toxic  chemical  exposures.  These  include,  in  addition  to  the 


Basic  protocol  plus  emphasis  of  target  organ 
systems  for  known  or  suspected  exposures. 

Basic  protocol  plus  emphasis  of  target  organ 
systems  for  known  or  suspected  exposures. 
Medical  status  summated.  Counseling  with 
recommendations  for  future  medical  exams. 

Target  organ  specific  protocol 


basic  protocol,  evaluation  of:! 


(1) 

(2) 


Chronic  alllergic  conditions, 

Anemia  ori  other  chronic  blood  dyscrasia. 


(3)  Chronic  or  recurring  cardiac  arrhythmias, 

(4)  Chronic  liiver  disease  (chronic  active  hepatitis, 
cirrhosis) , 

(5)  Chronic  lung  disease  (asthma,  chronic  bronchitis, 
emphysema) , 

i 

(6)  Chronic  neurologic  condition  (multiple  sclerosis, 
myastheniia  gravis,  peripheral  neuropathy), 

) 

(>')  Chronic  renal  disease, 

(8)  Chronic  or  recurrent  skin  conditions,  and 

! 

(9)  History  of  malignant  disease. 

I 

I 
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For  the  periodic  medical  examination,  the  frequency  of 
examination  Is  dependent  on  risk  of  exposure: 

Standard  Frequency:  Every  Thr-.u  Yesrs  -  A  complete  medical 
examination  covering  all  aspects  of  the  basic  medical  examination  protocol 
will  be  required  at  least  every  three  years  for  all  marine  workers  designated 
as  occupationally  exposed  for  medical  monitoring  purposes.  In  addition,  a 
partial  medical  examination  should  be  accomplished  annually  which  Includes,  as 
a  minimum: 

(1)  Height  and  Weight, 

(2)  Blood  pressure  and  pulse, 

(3)  Medical  and  exposure  history  update, 

(4)  Audiogram,  If  Indicated  by  exposure. 

Since  the  partial  examination  does  not  involve  a  complete  physical  examination 
It  need  not  be  performed  by  a  physician;  however,  the  results  of  the  partial 
medical  examination  must  be  reviewed  by  a  physician  or  medical  officers. 


Special  Frequency:  Annual  Basic  Examination  -  Marine  workers 
subject  to  the  following  special  circumstances  will  require  the  complete 
medical  examination  covering  all  aspects  of  the  basic  medical  examination 
protocol  at  least  annually: 

(1)  Personnel  classified  as  high  risk  due  to  high  potential 
for  exposure  to  Class  1  or  Class  2  chemical  substances  or 
to  additional  chemicals  in  other  classes  as  designated  at 
the  discretion  of  the  marine  operator’s  medical  and 
safety  officers.  This  requires  both  of  the  following 
conditions  to  be  met: 

(a)  High  potential  for  exposure  in  routine  job 
assignment,  and 

(b)  Known  cr  suspected  Involvement  with  designated 
chemical  substances. 

(2)  Personnel  with  special  need  of  annual  examinations  as 
designated  by  physician's  recommendation. 
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management.  In  addition,  it  Is  recommended  that  physicians  supporting  the 
program  have  the  following  specific  qualifications  In  occupational  medicine: 

(1)  Preferable  qualifications:  boards  In  occupational 
medicine  plus  experience  in  primary  care  specialty; 

(2)  Acceptable  qualifications:  boards  in  internal  medicine, 
family  practice,,  or  other  primary  care  specialty  plus 
experience  In  occupational  medicine. 

If  a  physician  without  one  of  the  listed  qualifications  mus* 
be  utilized  due  to  special,  temporary  circumstances,  the  examining  physician 
should  have  a  number  of  easily  accessible  consultants  to  whom  patients  can  be 
referred  for  examination,  diagnosis,  and  treatment,  reserving  the  routine 
cases  for  himself. 


III. 2.6  Medical 


Information 


For  each  individual  scheduled  for  medical  examination,  a 
package  of  medical  support  information  will  be  provided  to  the  physician  as  a 
diagnostic  aid.  If  possible,  this  package  should  be  provided  to  the  physician 
prior  to  the  medical  examination,  so  the  physician  may  familiarize  himself 
with  the  history  and  prior  health  status  of  the  individual  to  be  examined. 

The  package  will  contain: 


(1)  Medical  history, 

(2)  Occupational  history, 

(3)  Exposure  history.  Including: 

(a)  Record  of  potential  exposures-- toxic  substances  the 
individual  has  potentially  contacted  in  work 
activities, 

(b)  Record  of  any  personal  dosimetry  on  file  for  the 
individual, 

(c)  Record  of  unusual  exposure  episodes,  including 
concentration  or  dosimetry  data,  if  available. 
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Ill .2.7  Auxiliary  Support  Systems 

A  number  of  resources  have  been  developed  to  support  the 
administration  of  a  marine  medical  monitoring  program  and  to  provide  direct 
support  to  the  examining  physician.  Each  of  these  Is  briefly  described  here 
and  Is  discussed  In  more  detail  In  Section  III. 4. 


(1)  A  hazardous  substance  data  system  which  provides  easy 
access  to  detailed  data  for  699  hazardous  substances 
encountered  In  the  marine  Industry. 

(2)  A  set  of  biochemical  and  medical  data  sheets  for  179  of 
the  more  toxic  hazardous  substances  listed  In  item  (1) 
above  which  will  serve  as  a  desk  reference  for  such  Items 
as  target  organ  systems  and  the  more  Important  acute  and 
chronic  effects  of  exposure. 

(3)  Guidelines  for  an  Industrial  hygiene  program  to  provide 
information  on  measured  concentrations  and  personal 
exposures  in  the  work  place. 

(4)  Guidelines  for  biological  monitoring  of  exposures  to 
toxic  substances  In  the  work  place  with  specific 
Information  for  26  toxic  substances  for  which  methods  are 
available. 

(5)  Two  methods  for  development  of  potential  exposure 
Information  on  marine  hazardous  chemical  workers:  one 
which  Is  self -documented,  and  a  second,  which  employs  an 
Indirect  method  based  on  cargoes  loaded  and  personnel 
records. 

(6)  A  method  for  using  sentinel  health  effects  for  the 
surveillance  of  work  place  diseases. 

(7)  A  data  management  system  to  provide  a  record  of  the  data 
generated  by  medical  monitoring  and  to  provide  a  means  of 
rapid  access  to  data  files  for  specific  Information  and 
for  data  suntnarles. 
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III. 3  Medical  Monitoring  Protocol  and  Guidelines 


The  medical  monitoring  protocol  for  the  basic  medical  examination  and 
for  the  target  organ  specific  medical  monitoring  program  are  presented  In  this 
section.  In  addition,  recommended  guidelines  for  the  follow-up  of  abnormal 
laboratory  results  are  presented  separately.  A  glossary  of  the  medical 
abbreviations  used  In  this  report  Is  provided  on  page  62. 

III. 3.1  Basic  Medical  Examination  Protocol 


The  basic  medical  examination  for  persons  designated  as 
occupationally  exposed  for  medical  monitoring  purposes  will  Include  the  core 
examination  protocol  presented  In  Table  5.  The  core  examination  should  be 
extended  to  cover  the  elements  In  Table  6  for  special  circumstances  of  age  or 
exposure  history. 

III. 3. 2  Target  Organ  Specific  Hedlcal  Examination  Protocols 

Protocols  for  a  target  organ  specific  medical  examination  are 
presented  In  Table  7.  A  separate  protocol  Is  presented  for  each  of  ten  major 
target  organ  systems.  The  protocols  are  applicable  to  a  special  episodic 
medical  examination  performed  as  a  result  of  an  actual  or  suspected  acute 
overexposure  to  a  specific  toxic  chemical  or  mixture  of  chemicals.  Each 
protocol  provides  a  general  guide  for  the  medical  examination  and  follow-up 
requirements  tor  the  major  target  organ  systems  associated  with  acute 
overexposure  to  a  given  toxic  chemical  or  mixture  of  chemicals. 
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TABLE  5.  CORE  PROTOCOL  FOR  THE  BASIC  MEDICAL  EXAMINATION 


As  a  minimum,  the  basic  medical  examination  for  marine  workers  designated 
as  occupationally  exposed  for  medical  monitoring  purposes  should  Include  the 
following  elements: 

1.  Medical  and  social  history  Including  smoking,  drug  and  alcohol  use, 
reproductive  and  family  history. 

2.  Occupational  history  Including  exposures. 

3.  Height  and  weight. 

4.  Vital  signs  (temperature,  pulse,  respirations,  blood  pressure). 

5.  Physical  examination  with  particular  attention  to  skin  and  mucous 
membranes,  lungs,  neurologic  system,  heart,  liver  and  abdomen, 
kidneys,  eyes  (including  fundoscoplc  exam,  without  dilation),  and 
musculoskeletal  system. 

Air  conduction  audiometry  at  frequencies  from  500-6,000  Hz. 

7.  Screening  spirometry  (FEV1,  FVC,  FEF25-75). 

8.  Chest  X-ray  (PA  and  LAT)  at  preplacement  and  termination  only, 
unless  Indicated  by  specific  exposure. 

9.  C8C  with  differential,  Hct,  Hgb. 

10.  Urinalysis  with  dipstick  (pH,  giucose,  protein,  ketones)  plus 
microscopic  evaluation. 

11.  Serum  chemistry  screening  for  liver  and  kidney  profiles  (BUN, 
creatinine,  glucose,  cholesterol,  uric  acid,  triglycerides,  calcium, 
SGOT,  SGPT,  LDH,  alkaline  phosphatase,  bilirubin,  or  standard 
SMAC-12). 
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rABLE  6.  ADDITIONAL  PROTOCOc  FOR  THE  BASIC  MEDICAL  EXAMINATION 
SPECIAL  CIRCUMSTANCES  OF  AGE  OR  EXPOSURE  HISTORY 


For  special  circumstances  of  age  or  exposure  history,  the  core 
examination  should  be  extended  to  also  Include  the  following  elements: 


1.  For 

aqe  35  and  over: 

EKG  at  pre-placement  and  every  three  years 
thereafter. 

2.  For_ 

regular  exposures 

(30  or  more  days  a  year)  to  the  following 
substances,  specific  additional  tests  are 
Indicated: 

(a) 

Asbestos 

Annual  respiratory  symptom  history, 
pulmonary  function  testing,  and  chest 

X-ray;  8-reader  Interpretation  of  the  X-ray 
results  every  five  years. 

(b) 

Benzene 

C8C  with  differential  and  indices  every  six 
months. 

(c) 

Acrylonltrl  le 

Annual  chest  X-ray  and.  If  35  years  or 
older,  annual  stool  hemocult. 

(d) 

Ethylene  Oxide 

Annual  reproductive  history. 

(*) 

Inorqanlc  lead 

81ood  lead  and  zinc  protoporphyrin  every 
six  ronths. 

(f) 

Vinyl  chloride 

Expanded  history  of  liver  disease. 

transfusions.  GGT  annually  until  age  45, 
then  every  six  months  as  long  as  there  is 
exposure  to  vinyl  chloride.  (GGT  often 
positive  afte*  ETON  ingestion;  if  GGT 
abnormal,  retest  after  72  hours  abstention 
from  ETOH.) 

3.  For  a  history  of  exposures  which  inc’jde: 

(a)  Acute  overexposure  to  a  specific  toxic  substance,  or 

(b)  Regular  exposures  (30  or  more  days  a  year)  to  Class  1  or 

Class  2  substances  on  the  priority  list  of 
marine  hazardous  substances, 

the  relevant  target  systems  should  be  emphasized  as  part  of  the 
basic  exam,  but  not  necessarily  to  the  extent  In  the  protocol  for 
special  examinations  performed  In  response  to  specific,  acute 
overexposures. 
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TABLE  7.  TARGET  ORGAN  SYSTEM  MEDICAL  EXAMINATION  PROTOCOLS 


The  following  protocols  are  recommended,  as  a  guide,  to  emphasize  the 
major  target  organ  system  or  systems  associated  with  acute  overexposures  to  a 
given  toxic  chemical  or  mixture  of  chemicals.  In  addition  to  the  protocols 
indicated  here,  each  examination  should  Include  vital  signs  (T,  P,  R,  BP)  and 
a  careful  history  of  exposure.  In  all  cases,  clinical  judgement  must 
prevail.  If  the  clinical  course  is  unsat  1  factory,  refer  to  a  specialist  for 
consultation. 


Target  Organ  System 

Cardiovascular  System 
and  Heart 

(CHIT  Classification  04) 


Central  and  Peripheral 

Nervous  System 

(CHIT  Classification  09) 


Eyes 

(CMIT  Classification  10) 


Proposed  Medical  Exam  Protocol 

EKG,  8P,  attention  to  rate  and  rhythm  of  heart, 
presence  of  extra  sounds,  murmurs,  snaps  or 
thrills,  cardiac  size.  Evaluate  cyanosis, 
pallor,  state  of  consciousness,  hx  syncope, 
cough,  examine  lungs  for  rales,  signs  cf 
congestion. 

Chest  X-ray  if  clinically  Indicated. 

follow-up  24  hours,  also  three  to  six  months 
after  acute  episode. 

Evaluate  state  of  consciousness,  pupils  (size 
and  equality),  skin  color,  cranial  nerves, 
adequacy  of  airway  and  respiratory  function, 
sensory  and  motor  function,  strength,  reflexes, 
vibratory  sense,  Romberg  and  Babinski  tests. 

Psychometric  testing,  nerve  conduction  studies, 
etc.,  if  clinlcal’y  indicated. 

Follow-up  24  hours  and  as  clinically  indicated, 
six  months  -  one  year,  for  signs  chronic 
sequelae. 

Specific  attention  to  symptoms  including 
tearing,  redness,  itching,  photophobia,  pain, 
etc.  Visual  acuity  testing,  fluorescein 
staining  of  cornea  for  tissue  damage  if 
Indicated,  fundoscoplc,  extraocular  movements, 
response  to  light  and  accommodation,  pupil 
size. 

Slit  lamp  or  visual  Meld  examination  If 
Indicated. 

Follow-up  in  24  hours. 
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lAHi  I  7.  I  ARCH  ORGAN  SYSltM  MfDICAi  tXAMINANON  PHOKM.OIS  (rant'd.) 


I  ar ^et  Organ  System 

Hematopoietic  System 
(Blood  and  I ymph) 

(CMIT  Classification  Ob) 


Kidneys  and  Urinary  Tract 
(CMIT  Classification  07) 


Liver  and  Gastrointestinal 
(CHIT  Classification  06) 


Lower  Respiratory  Tract 
(CMIT  Classification  03) 


Proposed  Medical  Exam  Protocol 

Evaluate  symptoms,  malaise,  pallor,  faintn**\%. 
Examine  for  lymphadenopathy,  pallor,  petechia**, 
si/e  of  liver  and  spleen.  Obtain  CBC  with 
platelet  count,  reticulocyte  count,  serum  iron 
ami  IIBC,  serum  bilirubin,  and  urine 
urobilinogen. 

Bone  narrow  examination  if  symptoms  or  findings 
severe. 

follow-up  one  week,  one  month,  six  months,  and 
one  year. 

Attention  to  syrptoms  of  urgency,  frequency, 
dysuria,  incomplete  emptying  of  bladder, 
increased  nocturia,  edema,  total  output 
volumes.  Check  BP,  obtain  urinalysis  with 
microscopic,  BUM,  creatinine. 

Clearance  tests  such  as  creatinine  clearance; 
IV?;  cystoscopy  if  clinically  Indicated. 

follow-up  24  hours  or  as  clinically  indicated. 
Repeat  U/A,  BUM,  creatinine  in  six  months. 

Abdominal  examination  for  liver  si/e, 
consistency,  and  tenderness,  intest ina’ 
palpation,  masses,  jaundice,  pain,  hx:  colic, 
nausea,  vomiting,  anorexia,  fever,  bowel 
function.  Liver  battery  including  SGOT,  SGPT, 
alkaline  phosphatase,  LDH,  total  bilirubin, 

GGT.  Evaluate  possibility  of  nonexposure 
related  causes  of  l4ver  disease  (e.g.,  ETOH, 
and  hepatitis). 

Follow-up  24-48  hours,  two  weeks,  three  to  six 
months,  longer  If  studies  remain  abnormal. 

Examine  for  wheezes,  rales,  rhonchl,  increased 
rate  of  respiration,  cyanosis,  other  evidence 
of  respiratory  distress.  Attention  to  symptoms 
such  as  cough,  tightness,  chest  pain. 

Chest  x-ray,  spirometry  if  indicated. 
Hospitalization  for  observation  if  symptoms 
severe  or  If  agent  known  to  produce  delayed 
pulmonary  edema. 
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TABLE  7.  TARGET  ORGAN  SYSTEM  MEDICAL  EXAMINATION  PROTOCOLS  (cont'd.) 


Target  Organ  System 

Lower  Respiratory  Tract 
(cont'd.) 

Upper  Respiratory  Tract 
(Nose,  Throat,  Trachea) 
(CMIT  Classification  03) 


Skin 

(CMIT  Classification  01) 


Bones  and  Musculoskeletal 
System 

(CMIT  Classification  02) 
Ears 

(CMIT  Classification  10) 

Reproductive  System 
('JUT  Classification  07) 


Proposed  Medical  Exam  Protocol 

Follow-up  In  24  hours  If  severe,  one  week,  and 
three  to  six  months. 

Examination  of  nose,  throat,  trachea  for 
Irritation,  redness  swelling.  Attention  to 
symptoms  such  as  cough,  pain.  Increased  nasal 
discharge  or  bleeding.  Evaluate  for  Inadeguate 
airway  due  to  edema  of  affected  tissues. 

Follow-up  24  hours. 

Examine  skin  for  temperature,  appearance, 
erythema,  edema,  rashes,  indurations,  bruising, 
abrasions,  contusions,  petechiae,  hemorrhage, 
increased  cracking,  keratinizatlon,  decreased 
or  Increased  pigmentation,  carotenemla,  etc. 

For  halogenated  hydrocarton  exposures  examine 
for  evidence  of  chloracne. 

Blood  and  urine  testing  if  clinically  Indicated 
( i . e. ,  phenol  exposures,  etc.). 

Follow-up  24  hours  -  one  year  as  Indicated  by 
course. 

No  particular  protocol  Indicated.  Specific 
exposure  will  determine  evaluation. 


Specific  exposure  will  determine  evaluation. 


Specific  exposure  will  determine  evaluation. 
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II 1. 3. 3  Recommended  Guidelines  for  Follow-up  of  Abnormal  Laboratory 

Results 

Recommended  guidelines  for  follow-up  of  abnormal  laboratory 
results  are  presented  In  Table  8  for  CBC,  ll/A,  serum  chemistries,  and  liver 
function  tests.  Four  categories  of  Individuals  have  been  identified  for 
follow-up  of  abnormal  laboratory  results: 

(1)  Asymptomatic  individual  with  normal  exam  on  routine 
periodic,  with  no  known  overexposures; 

(2)  Asymptomatic  individual  with  history  of  exposure  to  toxin 
known  to  affect  organ  system; 

(3)  Symptomatic  Individual; 

(4)  Pre-employment  examinee. 

Recommended  procedures  for  follow-up  of  each  of  these  categories  are 
presented  In  Table  9. 
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TABLE  3.  GENERAL  GUIDELINES  FOR  FOLLOW-UP  OF  ABNORMAL  LABORATORY  RESULTS 


Abnormalities  on  C8C: 

(1)  If  severe  or  abnormalities  are  multiple  and  not  readily  explained. 
Immediate  follow-up  Indicated  (severe  »  W8C  <  3*000  or  >  16,000; 
differential  markedly  abnormal:  Hgb  <  10;  Hct  <  30;  platelets 

<  100,000). 

(2)  If  less  severe,  repeat  In  1-3  months,  depending  on  work. 

(3)  In  any  case,  clinical  judgement  must  prevail. 

Abnormalities  of  U/A: 

(1)  More  than  trace  glucose  -  Immediate  follow-up. 

(2)  More  than  trace  protein  -  If  dilute  urine,  consider  Immediate 
follow-up;  If  concentrated  specimen  and  no  more  than  1+  or  so, 
consider  repeat  in  next  2-4  months  depending  on  work  schedule. 

(3)  R8C's  In  urine  -  if  >  6-8  HPF,  consider  immediate  follow-up. 

(4)  Other  abnormalities  of  urine  -  use  clinical  judgement. 

Abnormalities  In  serum  chemistries: 

(1)  Clinical  judgement  with  view  toward  what  consequences  might  be  if 
examinee  sent  to  sea; 

(2)  BUN  >30  -  consider  immediate  follow-up. 

(3)  Creatinine  >  2.0  -  Immediate  follow-up  (especially  if  both  elevate) 

(4)  Glucose  abnormality  -  consider  immediate  follow-up  If  >  120  mg/dl 
(If  known  that  subject  has  been  fasting). 

Liver  function  elevations: 

(1)  Consider  Immediate  follow-up  if  three  or  more  liver  function  tests 
elevated  (elevated  =  10*  >  normal  high  range). 

(c)  If  two  or  fewer  tests  are  elevated,  careful  clinical  review  needed 
if  nonthreatening  reason  for  elevations  found,  consider  repeat 
follow-up  in  three  months  and  allow  to  work  if  no  contradictions. 

If  rising  values  In  three  months,  immediate  follow-up  should  be 
considered. 


41 


TABLE  9.  RECOMMENOED  PROCEDURES  FOR  FOLLOW-UP  OF  ABNORMAL  LABORATORY  RESULTS 


Category  1  -  Asymptomatic  Individual,  Normal  Exam,  No  Known  Overexposures 

(1)  Confine  abnormal  results  with  repeat  tests. 

(2)  Careful  clinical  evaluation  and  consideration  of  Immediate  follow-up 
prior  to  return  to  work. 

Category  2  -  Asymptomatic  Individual.  Normal  Exam.  History  of  Exposure 

(1)  Confirm  abnormal  results  with  repeat  tests. 

(2)  Give  particular  attention  to  target  organs;  consider  application  of 
target  organ  specific  protocol. 

(3)  Consider  Industrial  hygiene  consultation. 

(4)  Careful  clinical  evaluation  and  consideration  of  Immediate  follow-up 
prior  to  return  to  work. 

Category  3  -  Symptomatic  Individual  with  Abnormal  Lab  Test(s) 

(1)  Confirm  abnormal  results  with  repeat  tests. 

(2)  Follow-up  symptoms. 

(3)  Seek  additional  medical  Information. 

(4)  Consider  industrial  hygiene  consultation  If  history  of  potential 
exposures  or  known  overexposures  to  toxin  known  to  affect  target 
organ  system  associated  with  symptoms  or  abnormal  lab  test. 

(5)  Careful  clinical  evaluation  and  follow-up  prior  to  return  to  work. 

Category  4  -  Pre-employment  or  Pre-placement  Examinee  with  Abnormal  Lab  Test 

(1)  Stress  evaluation  of  pre-existing  conditions  which  could  be 
exacerbated  by  toxic  chemical  exposures. 

(2)  Repeat  abnormal  test(s)  to  confirm  results. 

(3)  If  abnormal  test  is  confirmed,  focus  on  target  organ  system(s). 

(4)  Seek  additional  medical  information. 

(5)  Defer  disposition  until  clinical  status  is  resolved. 
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III. 3. 4  Reference  Materials  for  Physicians 

Because  the  focus  of  the  marine  medical  monitoring  program  Is 
health  effects  associated  with  occupational  exposures  to  toxic  chemicals,  the 
occupational  physicians  performing  medical  examinations  should  have  available 
adequate  reference  materials  on  toxic  substances  found  in  the  marine 
environment.  The  following  reference  materials  are  reconmended: 

(1)  Occupational  Diseases:  A  guide  to  Their  Recommendation, 
published  by  NIOSH  [251. 

(2)  1984  Emergency  Response  Guidebook,  published  by  the  U.S. 
Department  of  Transportation  [26j. 

(3)  Hazardous  Materials  Injuries:  Handbook  for  Pre-Hospital 
Care,  published  by  Bradford  Communications  Corporation 
(27J. 

(4)  Biochemical  and  Medical  Information  for  Marine  Hazardous 
Substances,  prepared  by  SwRI  for  the  U.S.  Coast  Guard 

(4 1 . 

(5)  NIOSH/OSHA  Pocket  Guide  to  Chemical  Hazards,  published  by 
the  National  Institute  for  Occupational  Safety  and  Healty 
[281. 

(6)  Chemical  Oata  Guide  for  Bulk  Shipment  by  Hater,  published 
by  the  U.S.  Coast  Guard  [131. 

(7)  A  Marine  Hazardous  Substance  Data  System,  prepared  by 
SwRI  for  the  U.S.  Coast  Guard  [31. 

III. 4  HHHP  Auxiliary  Support  Systems 

As  mentioned  in  Section  II. 1  a  number  of  auxiliary  systems  which  are 
available  to  provide  support  to  the  medical  monitoring  program  are  briefly 
discussed  in  this  section.  Each  of  these  systems  has  been  documented  more 
thoroughly  in  separate  volumes  of  this  report,  in  appendices  to  this  report, 
or  in  referenced  materials. 


III. 4.1  Hazardous  Substances  Data  System  (HSOS) 

A  data  system  has  been  developed  to  maintain  and  process  a 
large  set  of  data  on  699  marine  hazardous  substances.  The  data  system, 
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labeled  HSOS,  has  been  programmed  to  provide  access  to  22  types  of  Information 
maintained  for  each  substance.  The  types  of  Information  contained  in  the  HSOS 
are  listed  In  Table  10.  The  HSOS  is  programmed  to  provide  accesss  to  any 
subset  of  the  characteristics  data  which  the  user  requires  and  list  out  this 
Information  for  any  specified  subset  of  substances.  As  an  example,  the 
following  Information  could  be  requested:  TLV-TWA,  STEL,  and  IOLH  for  all 
substances  regulated  under  Subchapter  0. 

The  HSOS  has  been  designed  so  that  the  data  can  easily  be 
updated  as  new  Information  becomes  available.  The  program  can  handle  as  many 
as  800  substances  as  It  Is  currently  configured,  and  it  can  easily  be 
reconfigured  to  handle  as  many  as  may  be  desired.  Output  from  the  HSOS  Is 
labeled  with  the  date  of  the  listing  on  each  page  of  output  so  that  the  status 
of  the  data  associated  with  specific  revisions  Is  clearly  Indicated. 

The  HSOS,  Including  listings  of  the  data  currently  contained. 
Is  documented  In  Volume  II  (3]  of  this  report.  That  document  is  intended  to 
provide  a  stand-alone  ready  reference  of  health  and  safety  related  information 
on  marine  hazardous  substances.  A  copy  of  the  document  or  listings  of  output 
from  the  HSOS  should  be  available  to  medical  and  safety  offices  which  oversee 
the  health  and  safety  of  marine  hazardous  chemical  workers. 

III. 4. 2  Biochemical  and  Medical  Information 

A  set  of  biochemical  and  medical  information  for  179  hazardous 
substances  found  in  the  marine  environment  Is  presented  in  Volume  III  [4|  of 
this  report.  The  hazardous  substances  include  certain  toxic  substances 
encountered  In  marine  maintenance  activities  and  certain  bulk  liquid  cargos 
which  are  known  to  present  a  toxic  hazard  in  the  workplace.  The  bulk  liquid 
cargo  substances  for  which  data  are  presented  are  those  substances  regulated 
under  Title  46  of  the  Code  of  Federal  Regulations,  Subchapter  0  and/or 
Subchapter  0,  that  the  American  Conference  of  Governmental  Industrial 
Hygienists  (ACGIH)  has  assigned  a  threshold  limit  value  for  occupational 
exposures.  As  such,  they  are  a  subset  of  the  hazardous  substances  covered  by 
the  HSOS  and  documented  In  Volume  II  (31. 
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TABLE  10.  LISTING  OF  THE  TYPES  OF  INFORMATION  MAINTAINED  FOR 
MARINE  HAZARDOUS  SUBSTANCES  IN  THE  HSOS 

1.  Chemical  name  of  the  hazardous  substance 

2.  Chemical  Hazards  Response  Information  System  (CHRIS)  Code 

3.  Indication  of  46CFR  Subchapter  which  regulates  substance  (0  or  0) 

4.  Potential  contribution  to  overall  exposure  by  the  cutaneous  route  (skin) 

5.  Time  Weighted  Average  Threshold  Limit  Value  (TLV-TWA) 

6.  Short  Term  Exposure  Limit  (STEL) 

7.  Immediately  Dangerous  to  Life  or  Health  (IDLH)  Concentration 

8.  Odor  Threshold 

9.  Concentration  at  Saturation  (vapor  pressure) 

10.  Respiratory  Hazard  Index 

11.  Toxicity  Priority  Class  Code 

12.  Carcinogenicity  Reference  per  ACGIH 

13.  NFPA  Health  Hazard  Classification  and  NAS  Health  Hazard  Rating 

14.  Secondary  Product  (if  any) 

15.  Chemical  Abstracts  Service  (CAS)  Registry  Number 

16.  DOT  Emergency  Response  Guide  Number 

17.  Availability  of  Biochemical  and  Medical  Data  Sheet  (in  Vol.  Ill) 

18.  Availability  of  NIOSH/OSHA  Occupational  Health  Guidelines  for  Chemical 
Hazards 

19.  Availability  of  Biological  Monitoring  Methods  (in  Appendix  0) 

20.  Availability  of  Qualitative  Detector  Tube 

21.  Availability  of  quantitative  Detector  Tube 

22.  Availability  of  Threshold  Limit  Value  Detector  Tube 


For  each  substance,  selected  biochemical  and  medical 
information  are  presented  on  a  one  page  data  sheet.  The  format  of  the  data 
sheet  is  presented  in  Table  11.  As  can  be  observed  from  the  table,  the  types 
of  Information  Include  occupational  exposure  limits  and  classification 
regarding  carcinogenicity,  Aj  or  A?,  as  defined  by  the  ACGIH.  Aj  substances 
are  substances  associated  with  industrial  processes  that  are  recognized  to 
have  carcinogenic  or  cocarcinogen 1c  potential;  A.,  substances  are  industrial 
substances  that  are  suspected  of  carcinogenic  potential  for  man.  Other 
Important  biochemical  and  medical  characteristics  associated  with  exposures  to 
a  substance  are  also  provided  in  the  data  sheet: 

(1)  Route  of  entry  or  exposure, 

(2)  Target  organs  and/or  organ  related  symptoms, 

(3)  Acute  and  chronic  effects  of  exposure, 

(4)  Biological  fate  and/or  metabolites  resulting  from 
exposure, 

(5)  Medical  monitoring  and/or  specific  laboratory  tests  which 
should  be  considered. 

(6)  Synergism  or  antagonism  associated  with  exposures, 

(7)  Carcinogenicity  and  mutagenicity. 

The  purpose  of  Volume  III  is  to  provide  to  medical  personnel 
reference  for  certain  biochemical  and  medical  Information  which  are  not 
readily  available  from  other  sources.  The  material  safety  data  sheets  (MSOS) 
that  accompany  the  transport  of  hazardous  substances  do  not  cover  the  data 
provided  in  the  Volume  III  data  sheets.  Other  available  sources  which  do 
contain  some  or  most  of  the  data  provided  here  are  much  more  detailed  and, 
therefore,  more  cumbersome  than  the  one  page  format  in  Volume  III.  The  Volume 
III  data  sheets  should  be  available  to  medical  personnel  who  oversee  the 
health  of  marine  hazardous  chemical  workers. 
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TABLE  11.  FORMAT  FOR  BIOCHEMICAL  ANO  MEDICAL  INFORMATION 

AGENT(CAS#) :  DOT  EMERGENCY  RESPONSE  GUIDE:  # 

SYNONYMS: 

ACGIH  EXPOSURE  LIMITS:  TWA  PPM:  MG/M3:  Aj  or  A?: 

ROUTE  OF  ENTRY/EXPOSURE: 

TARGET  ORGAN  OR  SYMPTOM: 

EFFECTS  OF  EXPOSURE: 

acute,  accidental: 

chronic: 

BIOL.  FATE/METABOLITES: 

MEDICAL  MONITORING; 

(Laboratory) 

SYNERGISM  OR  ANTACONISM: 

CARCINOGENCITY:  Yes  No  Comments 

human; 

animal: 

MUTAGENICITY:  human: 

mamma  I : 

Microbe: 


PERSONAL  PROTECTIVE  EQUIPMENT: 

REFERENCES:  NIOSH  Occupational  Olseases  (1977) 

ACGIH  TLV  8ook let  (1983-84) 

ACGIH  Documentation  of  TLVs  (1981/82) 
DOT  P  5800.3  (1984) 
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III. 4.3  Industrial  Hygiene 


The  occupational  safety  and  health  program  designed  In  this 
study  for  the  marine  hazardous  worker  Involves  not  only  medical  monitoring  of 
adverse  health  effects  in  the  worker  populations  which  may  be  due  to  occupa¬ 
tional  exposures  but  also  an  active  Industrial  hygiene  program  to  provide 
preventive  measures  to  avoid  adverse  chemical  exposures.  Guidelines  for  such 
an  Industrial  hygiene  program  for  workers  exposed  to  hazardous  chemicals  In 
the  marine  transportation  Industry  are  provided  In  Appendix  C  of  this  report. 

The  Industrial  hygiene  program  is  designed  to  prevent  adverse 
chemical  expsoures  and  to  avoid  other  safety  problems  by  training  workers  to 
utilize  appropriate  safety  equipment  and  to  follow  designated  safe  work 
practices.  The  program  accomplishes  this  by  providing  audits  of  compliance 
with  safety  protocols,  by  monitoring  levels  of  toxic  chemicals  In  the 
workplace,  and  by  design  of  environmental  controls  and  work  practices.  In 
Appendix  C,  discussion  of  the  program  Is  divided  Into  five  major  topics: 

(1)  Recognition  and  evaluation  of  exposure  hazards, 

(2)  Control  of  exposures, 

(3)  Training  program, 

(4)  Audit  surveys  to  evalulate  exposure  control,  and 

(5)  Personnel  and  laboratory  support. 

The  Information  resulting  from  a  properly  designed  Industrial 
hygiene  program  has  a  number  of  uses.  Among  these  are  determination  of 
compliance  with  standards  and  regulations,  determination  of  potential 
workplace  health  problems  »o  as  to  allow  preventive  measures  to  be  Introduced, 
and  determination  of  worker-specific  Information  such  as  personal  exposure 
concentrations. 


Certain  types  of  Information  resulting  from  industrial  hygiene 
serve  as  Important  Inputs  to  the  medical  monitoring  program.  These  Include: 


(1)  Results  of  IH  surveys  which  Indicate  workplace  conditions 
and  exposure  concentrations  for  specific  employees  or  for 
specific  work  scenarios. 
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(2)  Records  of  entry  Into  confined  spaces  with  Identification 
of  specific  employees  and  description  of  the  conditions 
during  entry  and  concentrations  of  chemical  substances 
measured. 

(3)  Reports  of  incidents  or  accidents  Involving  known  or 
suspected  overexposures  with  identification  of  specific 
employees  and  exposure  conditions. 

The  medical  monitoring  program  Is  designed  to  receive  these 
Inputs  from  a  complementary  Industrial  hygiene  program.  It  is  particularly 
Important  that  Industrial  hygiene  information  on  specific  individuals  be 
routinely  placed  In  the  medical  file  for  that  individual.  This  Information 
should  Include:  personal  exposure  concentration,  results  of  biological 
sampling,  records  of  entry  into  confined  spaces,  and  records  of  incidents  of 
known  or  suspected  overexposure. 

III. 4. 4  Biological  Monitoring 

To  evaluate  Internal  dose,  monitoring  of  the  concentration  of 
substances  in  biological  media  (urine,  and  exhaled  air)  and  the  concentration 
of  biotransformation  products  (metabolites)  In  these  biological  media  should 
be  considered  as  one  element  of  a  marine  occupational  safety  and  health 
program.  The  main  objectives  of  such  biological  monitoring  are  to  insure  that 
the  current  or  past  exposure  of  workers  Is  safe  and  to  detect  potential 
excessive  exposure  before  the  occurrence  of  clinically  detectable  adverse 
health  effects.  Because  these  biological  parameters  are  more  directly  related 
to  the  potential  for  aaverse  health  effects  than  any  environmental 
measurement,  they  may  offer  a  better  estimate  of  risk. 

To  augment  environmental  monitoring,  biological  monitoring  of 
exposed  or  potentially  exposed  workers  should  be  considered  for  the  following 
exposure  circumstances: 

1.  In  response  to  known  or  supected  acute  overexposure  to  a 
specific  mixture  or  single  substance  during  an  unplanned, 
unexpected  'ncident  or  accident; 
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2.  To  determine  whether  or  not  protective  gear  worn  In 
extremely  hazardous  environments  adequately  protects  the 
worker  from  absorption  of  excessive  Internal  dose  through 
respiratory  or  dermal  routes  during  activities  in 
response  to  an  accident,  or  during  routine,  extremely 
hazardous  operations; 

3.  To  augment  routine  environmental  measurements  during 
Industrial  hygiene  audits  of  marine  operations  involving 
extremely  toxic  substances  such  as  carcinogens  in  work 
scenarlous  with  high  potential  exposure  hazard. 

When  operating  In  the  marine  environment  on  a  vessel  or  marine 
terminal,  the  use  of  Invasive  biological  sampling  methods  such  as  venipuncture 
Is  not  recommended  for  routine  operations.  Hon- Invasive  methods  which  require 
minimal  training  of  both  worker  and  staff  and  which  offer  no  Inherent  risk  to 
the  worker  are  more  appropriate  for  the  marine  environment.  The  primary  non- 
Invasive  sampling  media  are  urine  and  exhaled  air. 

Guidelines  for  biological  monitoring  are  presented  In  Appendix 
0.  The  number  of  marine  hazardous  substances  for  which  biological  monitoring 
methods  are  available  Is  somewhat  limited:  26  substances  of  which  seven  are 
Class  1  or  Class  2  substances.  The  availability  of  pertinent  data  Is  rapidly 
changing  and  It  Is  expected  that  the  number  of  substances  with  biological 
monitoring  methods  will  significantly  Increase  over  the  next  few  years. 

Industrial  hygiene  should  consider  biological  monitoring  of 
extremely  hazardous  substances  (Class  l  and  Class  2  substances)  to  augment 
environmental  monitoring, 

III. 4. 5  Potential  Exposures 

It  is  not  practical  to  obtain  personal  exposure  measurements 
for  all  work  activities  which  Involve  potential  for  exposure  to  marine 
hazardous  substances.  However,  there  is  a  real  need  for  information  which 
relates  to  exposures,  particularly  exposures  to  Class  1  or  Class  2  marine 
hazardous  substances.  To  address  this  issue,  two  methods  have  been  developed 
in  this  study  to  collect  potential  exposures  Information  for  marine  hazardous 
chemical  workers.  The  first  is  a  self-maintained  record  of  potential 
exposures  which  is  applicable  to  Coast  Guard  personnel.  The  second  is  an 
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Indirect  method  for  estimating  potential  exposures  jwhtch  is  applicable  to 

tankshlp  personnel.  Though  the  Indirect  method  wasi  developed  specifically  for 

j 

application  to  tankshlp  personnel*  the  concept  is  applicable  to  harge  opera¬ 
tions,  depending  only  on  the  availability  of  records,  as  will  be  discussed. 

The  indirect  method  has  the  advantage  over  the  self -maintained 
record  In  that  It  Is  based  on  verifiable  records.  However,  use  of  a  self- 
maintained  potential  exposure  log  should  be  considered  as  an  alternative  which 

i 

may  have  applicability  in  the  marine  Industry.  The  decision  to  apply  one  or 
the  other  of  these  methods  to  collect  potential  exposure  Information  on 
employees  must  be  made  by  the  medical  and  safety  office  of  a  given  company. 

Self-Maintained  Record.  Methods  fqr  a  self-maintained  record 
of  potential  exposures  applicable  to  Coast  Guard  personnel  are  described  in 
Appendix  E  of  this  report.  The  method  is  designed  for  field  personnel  of  the 
USCG  performing  marine  inspection,  pollution  respcrtse,  and  pollution  preven¬ 
tion  activities  who  routinely  encounter  a  potential  for  exposures  to  hazardous 
chemical  during  normal  work  activities.  For  each  Job  activity  Involving 
potential  exposure  to  Class  1  or  Class  2  substances  or  other  designated 
chemicals,  a  set  of  information  wl 1 1  be  self-recorded  using  a  specially 
designed  form.  This  information  will  include: 

i 

(1)  Date  and  time  of  job  activity, 

(2)  Location  of  the  job  activity, 

(3)  Description  of  the  operations  going  on  during  the 

potential  exposure,  j 

(4)  Job  activity  of  the  Individual  worker  recording  the 

Information,  ! 

(5)  Identification  of  the  chemical  substance, 

| 

(6)  Ouratlon  of  the  potential  exposure  activity,  and 

! 

(7)  Protective  equipment  utilized!  If  any. 

i 

The  self-maintained  log  of  potential  exposures  will  be 

l 

collected  at  Intervals  and  reviewed  by  supervisory1 staff  for  completeness  and 
accuracy.  A  data  file  will  be  established  for  each  individual  and  the 
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potential  exposures  information  *11!  be  processed  at  Intervals  to  produce  a 
summary  file.  From  the  data  In  the  summary  file  for  each  Individual,  a 
listing  will  be  compiled  for  Inclusion  in  the  medical  file  for  the  individual. 
The  listing  would  Include: 

(1)  Employee  Identification  (name  and  Identification  number) 

(2)  Title 

(3)  Period  covered 

(4)  Potential  exposure  (substance,  frequency,  total  duration) 

Indirect  Method.  An  indirect  method  for  estimating  exposures 
of  tanker  vessel  personnel  to  bulk  liquid  cargos  is  described  in  Appendix  F  of 
this  report.  The  approach  is  to  design  an  Information  system  which  uses 
existing  records  as  input  that  produces  potential  exposure  Information  on 
Individuals  as  output. 

Two  types  of  records  are  used  for  estimating  potential 
exposures:  1)  records  of  personnel  assigned  to  a  vessel  and  2)  records  of 
cargo  loaded.  For  each  vessel,  a  roster  is  maintained  which  documents  a 
listing  of  all  personnel  assigned  to  the  vessel.  The  roster  Identifies  each 
person  by  name  and  title.  The  title  provides  Information  as  to  the  rank  of 
the  Individual  as  well  as  the  type  of  work  to  which  the  individual  Is 
assigned.  Whenever  there  is  a  change  of  personnel  assigned  to  the  vessel,  the 
roster  is  updated  so  that  a  current  and  correct  roster  Is  maintained.  Copies 
of  the  roster  are  maintained  aboard  the  vessel  at  all  times  and  a  copy  is 
forwarded  to  the  office  of  the  shipping  company  whenever  there  is  a  change  in 
the  ship's  personnel. 

Each  time  a  vessel  loads  or  discharges  cargo,  a  set  of 
information  Is  duly  entered  into  the  ship's  record.  Included  in  this  record 
are  the  types  and  quantities  of  cargos  transferred.  For  each  port  or  terminal 
visited  by  the  vessel,  a  report  is  prepared  which  documents  the  types  of 
quantities  for  all  such  cargo  transfers.  A  copy  of  the  port  or  terminal 
activities  report  is  maintained  aboard  the  vessel  and  is  <-egu1ar1y  forwarded 
to  the  shipping  company  offices  for  processing  and  maintenance  in  the 
company's  record  files.  Information  on  the  record  of  cargos  loaded  and  the 
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roster  of  ship's  personnel  will  be  Input  to  a  data  management  system  (DMS) . 

For  each  Individual  designated  as  occupationally  exposed  for  medical 
monitoring  purposes,  a  file  will  be  established  and  data  for  all  go 
loadings  of  Class  1  and  Class  2  substances  and/or  other  designated  chemicals 
will  be  added  to  that  file,  sequentially,  by  date  of  loading. 

At  specified  intervals,  the  records  for  each  Individual  will 
be  reduced  to  a  single  entry  for  each  different  cargo  type.  The  summary  data 
will  Include  the  frequency  (number  of  separate  loadings  of  the  cargo  type)  and 
the  total  quantity  (tonnage)  Involved,  fhe  time  period  covered  in  the 
summarized  data  will  also  be  retained  In  the  summary  file  for  the  Individual. 

From  the  data  In  the  summary  file  for  each  Individual,  a 
listing  will  be  complied  for  inclusion  In  the  medical  file  for  the 
Individual.  The  listing  will  Include: 

(1)  Worker  Identification  (Name  and  Identification  No.) 

(2)  Title 

(3)  Period  covered 

(4)  Cargos  loaded  (substance,  frequency,  total  tonnage) 

It  should  be  noted  that  this  method  depends  solely  on 
Information  which  already  exists  and  requires  no  additional  data  collection. 
Existing  records  would  be  input  to  a  data  management  system  and  machine 
processed  to  produce  the  desired  output.  Though  it  would  require  a  good  deal 
of  machine  processing,  the  method  should  not  require  a  monumental  effort  to 
Implement.  It  should  be  feasible  for  implementation  in  any  Industry  where 
personnel  records  can  be  used  to  determine  the  assignment  of  a  given  tankerman 
to  a  specific  tanker  vessel  on  a  given  day,  and  where  cargo  activity  records 
are  available  which  can  be  used  to  Identify  the  cargos  loaded  on  each  tanker 
vessel  on  a  given  day. 

The  method  presented  In  Appendix  F  was  specifically  developed 
for  application  to  tanker  vessel  operations.  The  basic  method  is  applicable 
to  barge  operations  where  personnel  assignment  records  are  available  that  can 
be  used  to  determine  the  assignment  of  a  given  tankerman  to  a  specific  barge 
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on  a  given  day  and  where  cargo  activity  records  are  available  to  identify  the 
cargos  loaded  on  the  barge,  by  date  of  loading.  Given  the  availability  of 
these  records,  the  method  described  In  Appendix  F  could  be  modified  to  compile 
summary  potential  exposure  data  for  barge  tankermen. 

III. 4. 6  Sentinel  Health  Events  (Occupational) 

The  U.S.  Coast  Guard  has  incorporated  the  use  of  sentinel 
health  events  In  the  overall  health  survlel lance  scheme  of  Its  Occupational 
Medical  Monitoring  program  (OMMP). 

A  Sentinel  Health  Event  (SHE)  is  a  preventable  disease, 
disability,  or  untimely  death  whose  occurence  serves  as  a  warning  signal  that 
the  quality  of  preventive  and/or  therapeutic  medical  care  may  need  to  be 
improved.  A  SHE  (Occupational)  is  a  disease,  disability,  or  untimely  death 
which  is  occupationally  related  and  whose  occurence  may:  1)  provide  the 
Impetus  for  epidemiologic  or  Industrial  hygiene  studies;  or  2)  serve  as  a 
warning  signal  that  materials  substitution,  engineering  control,  personal 
protection,  or  medical  care  may  be  required. 

A  descriptive  article  on  SHE(O)  published  by  NIOSH  in  the 
American  Journal  of  Public  Health  (29|  presented  a  basic  list  of  50  sentinel 
events.  The  Coast  Guard  has  expanded  this  basic  list  of  50  sentinel  events  to 
a  total  of  108  sentinel  events  for  surveillance  of  occupational  diseases  of 
Coast  Guard  personnel  ( 30 | .  The  expanded  SHE(O)  has  been  implemented  in  the 
Coast  guard's  compu  erlzed  occupational  health  surveillance  Information  system 
known  as  Coast  Guard  Occupational  Health  Information  System  (CGOHMIS). 

The  American  Medical  Association's  Current  Medical  Information 
and  Terminology  (CMIT)  [24]  has  been  used  by  the  Coast  Guard  in  identification 
description,  clinical  recording,  and  reporting  of  occupational  disease 
conditions  and  their  method  of  diagnosis.  Each  SHE (0 )  in  the  expanded  Coast 
Guard  system  has  a  characteristic  CMIT  definition  and  a  unique  identification 
number  for  computer  application.  By  computerizing  appropriate  portions  of  the 
CMIT  definition  for  each  sentinel  event,  a  fast  and  reliable  check  can  be  made 


54 


to  sec  If  a  pattern  of  abnormal  health  exists  which  would  not  otherwise  be 
apparent  without  an  evaluation  of  the  full  aedlcal  record. 

Application  of  the  SHE(O)  surveillance  does  not  provide 
adequate  Information  for  the  occupational  physician  to  make  a  decision  on 
presumptive  association  between  a  computer  generated  sentinel  health  event 
report,  and  an  actual  occupational  disease  process  In  an  Individual.  Rather, 
the  report  generated  by  this  approach  provides  a  first  level  screen  which,  due 
to  extreme  sensitivity,  will  have  false  positives.  Nevertheless,  the 
occupational  physician  can  use  this  type  of  report  to  determine  which 
employees'  full  records  warrant  a  more  thorough  analysis. 

Because  the  data  management  system  conceptually  designed  to 
support  the  marine  medical  monitoring  program  incorporates  the  Coast  Guard's 
CGOHMIS  system,  the  SHE(O)  method  will  be  available  for  surveillance  of 
occupational  diseases  in  the  MHHP. 

III. 4. 7  Data  Management  System 

A  conceptual  design  for  a  data  management  system  (DMS)  to 
provide  a  record  of  the  data  generated  by  the  marine  occupational  safety  and 
health  program  (MOSHP),  including  medical  monitoring  and  Industrial  hygiene, 
and  to  provide  a  means  of  rapid  access  to  data  files  for  specific  Information 
for  data  summaries  Is  describe  In  Appendix  G  of  this  report.  The  approach  Is 
based  on  use  of  mlcrocomput _rs  to  interface  with  the  CGOHMIS  [31]  database 
management  system  currently  being  Implemented  by  the  U.S.  Coast  Guard  Office 
of  Health  Services.  The  CGOHMIS  Is  Itself  an  adaptation  of  the  Flow  II  Gemini 
system  developed  by  Flow  General,  Inc.,  and  Is  operated  by  the  Coast  Guard 
through  a  time  sharing  arrangement.  The  capabilities  of  CGOHMIS  will  be 
extended  for  two  separate  applications:  one  for  U.S.  Coast  Guard  operations 
and  a  second  one  for  application  to  the  marine  industry. 

It  must  be  noted  that  the  Coast  Guard  has  developed  the 
CGOHMIS  database  management  system  for  internal  Coast  Guard  use  only.  The 
system  Is  not  available  to  the  general  maritime  industry  through  the  Coast 
Guard  and  there  are  no  plans  to  make  it  available.  If  an  Industry  group  wants 
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to  utilize  the  modified  CGOHMIS  system  via  a  microcomputer  Interface,  It  would 
be  necessary  that  a  time  sharing  arrangement  be  made  with  Flow  General,  Inc. 
or  a  licensed  operator  of  the  Flow  II  Gemini  database  management  system.  The 
software  developed  for  the  MOSHP  OHS  and  the  modified  CGOHMIS  software  could 
then  be  available  to  any  industry  group  through  such  a  time  sharing 
arrangement. 

Input  data  for  the  OHS  will  be  collected  by  use  of  the  15  data 
forms  listed  In  Table  12.  A  copy  of  each  of  these  data  forms  is  presented  in 

Appendix  G.  OHS  olata  Forms  1-9  are  standard  data  forms  currently  used  by  the 

i 

USCG  Office  of  Heajlth  Services  as  input  for  the  Coast  Guard  Occupational 
Health  Management  Information  System  (CGOHMIS).  QMS  Oata  Forms  10-15  have 
been  specially  designed  to  provide  input  for  the  MOSHP  DMS. 

Implementation  of  the  MOSHP  by  an  Industrial  user  group  would 
require  evaluation  of  the  applicability  of  the  information  on  QMS  Forms  1-15 
for  the  specific  uiser  and  preparation  of  a  set  of  user-specific  data  forms. 

It  is  anticipated  that  the  user  specific  data  forms  would  identify  the  user 
group  on  each  of  the  forms  with  minimal  revisions  to  the  data  format  so  as  not 
to  require  revision  of  the  user-friendly  data  entry  mode  of  the  MOSHP  QMS. 

Output  from  the  OMS  will  provide  information  to  support  the 
administration  of  the  medical  monitoriong  and  industrial  hygiene  programs  and 
will  produce  medical  support  information  for  the  physicans  performing  medical 
examinations.  The  CGOHMIS,  on  which  the  DMS  is  based,  produces  a  medical 
report  which  covers  medical  and  occupational  history.  Specifically  covered  In 
the  medical  report!  are  personal  health  history,  work  history,  physiological 
results,  audiometry  results,  electrocardiogram  results,  and  laboratory 
results.  Oata  are  presented  for  the  most  recent  examination  and  for  each  of 
the  three  preceding  examinations  so  that  outstanding  changes  or  trends  may  be 
observed.  In  addition,  an  evaluation  report  is  prepared  which  provides  a 
summary  of  results  outside  reference  ranges.  These  medical  and  work  history 
reports  will  be  included  in  the  MOSHP  medical  support  information  provided  to 

I 

the  occupational  physicians. 
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TABLE  12.  OMS  DATA  FORMS 


OMS  Standard 

Form  No.  Form  Nc. 

Description 

1 

SF  93 

Report  of  Medical  History 

2 

SF  507 

Clinical  Record:  Continuation  of  SF93  for  OMMP 

3 

CG  5197 

Occupational  History 

4 

SF  88 

Report  of  Medical  Examination 

5 

SF  507 

Clinical  Record:  Continuation  of  SF  88  for  OMMP 

6 

SF  507 

Clinical  Record:  Report  on  OMMP  Periodic  Examination 

7 

OD  2215 

Reference  Audiogram  (Baseline  Exam) 

8 

00  2216 

Hearing  Conservation  Data  (Follow-up  Exams) 

9 

CGHQ  5386 

Industrial  Hygiene  Workplace  Monitoring  Form 

10 

— 

Potential  Exposure  Log  (for  individual  workers) 

11 

— 

Record  of  Cargos  Loaded 

12 

-- 

Record  of  Ship's  Personnel 

13 

-- 

Incident  Report  Form 

14 

— 

Confined  space  Entry  Permit 

15 

— * 

Request  for  Industrial  Hygiene  Data 

At  present  CGOHMIS  does  not  cover  exposure  history.  The  DMS 
will  be  developed  to  process  data  from  DMS  Forms  9-14  listed  in  Table  12  to 
produce  an  exposure  history  which  Includes  potential  exposures,  confined  space 
entries,  and  unusual  exposure  epis  des.  Any  personal  dosimetry  on  file  for 
the  individual  will  also  be  Included.  This  exposure  history  Information  will 
also  be  Included  In  the  MOSHP  medical  support  information  provided  to  the 
occupational  physicians. 


If  the  physician  should  desire  additional  information  from  the 
Industrial  hygiene  files,  OMS  Form  15  listed  in  Table  12  will  be  used  to 
request  industrial  hygiene  data  from  the  files  for  a  specific  marine  hazardous 
substance  or  substances  and  a  given  work  scenario.  An  Industrial  hygiene 
report  will  then  be  prepared  from  the  data  on  file  and  forwarded  to  the 
physician. 


III. 5  Applications 

A  flow  chart  which  depicts  the  sequence  of  events  in  the  MMMP  is 
presented  in  Appendix  H.  The  flow  chart  begins  with  establishment  of  an 
occupational  safety  and  health  medical  monitoring  staff  and  proceeds  through 
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the  scheduling  and  performance  of  medical  examinations  to  the  informing  of  the 
employee  of  examination  results. 


The  MMMP  Is  designed  to  be  applied  by  any  organization  employing  marine 
hazardous  chemical  workers.  Implementation  will  require  specific  application 
of  the  various  facets  of  the  program  as  appropriate  for  the  given 
organization:  U.S.  Coast  Guard,  shipping  company,  barge  and  towing  company,  or 
marine  union.  In  general,  the  major  activities  will  involve: 


(1)  Commitment  by  the  organization  to  improvement  of  marine  hazardous 
chemical  worker  safety  and  health, 

(2)  Establishment  of  a  medical  monitoring  program  staff, 

(3)  Establishment  of  an  industrial  hygiene  program  to  complement 
medical  monitoring, 

(4)  determination  of  the  marine  hazardous  substances  which  must  b> 
considered  in  medical  monitoring, 

(5)  Designation  of  the  worker  populations  who  are  occupationally 
exposed  and  must  be  enrolled  in  medical  monitoring, 

(6)  Establishment  of  a  specific  medical  monitoring  plan  Including 
scheduling  of  examinations  and  specification  of  examination 
protocol  and  guidelines, 

(7)  Selection  of  occupational  physician  support  to  perform  medical 
examinations, 

(8)  Provision  of  instructions  and  support  materials  to  occupational 
physicians  including  hazardous  substances  data,  biochemical  and 
medical  information  of  examination  protocol  and  guidelines, 
medical  support  information,  and  specification  of  standard  forms 
for  collection  of  medical  information  (DMS  Forms  1-8), 

(9)  Establishment  of  procedures  to  collect  potential  exposures 
information  on  all  personnel  enrolled  in  the  medical  monitoring 
program  with  use  of  QMS  Form  10  or  with  DMS  Forms  11  and  12, 

(1C)  Establishment  of  a  data  management  system  to  store  and  process 
medical  and  industrial  hygiene  records  and  to  schedule  medical 
examinations, 

(11)  Schedule  medical  examinations  and  inform  personnel;  specify 

requirements  for  fasting  and  abstention  from  alcohol  for  blood  and 
urine  tests. 
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(12)  Prepare  medical  support  Information  for  physicians  Including 
medical  and  work  history  •■ecords  and  exposure  history  Including 
potential  exposures,  confined  space  entries,  unusual  exposure 
episodes,  and  any  personal  dosimetry  on  file, 

(13)  Occupational  physicians  conduct  medical  examinations  per  MMMP 
protocol  and  guidelines  with  use  of  DMS  standard  forms, 

(14)  Respond  to  physician  request  for  Industrial  hygiene  data  (DMS  Form 
15)  as  required, 

(15)  Receive  medical  data  from  physicians  on  DMS  standard  forms, 

(16)  Decide  employee  disposition  and  Inform  employee  of  results, 

(17)  Input  pertinent  Information  Into  DMS, 

(18)  Revise  procedures  as  required, 

(19)  Continue  scheduling  and  performance  of  medical  examinations. 
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IV.  CONCLUSIONS 


A  medical  monitoring  program  is  needed  to  assist  In  Improving  the 
health  and  safety  of  the  marine  hazardous  chemical  worker. 

The  medical  monitoring  program  for  the  marine  hazardous  chemical  worker 
must  provide  a  method  which  will  adequately  screen  for  adverse  health 
effects  of  occupational  exposures  to  noise  and  toxic  chemical 
substances. 

A  complementary  industrial  hygiene  program  that  provides  preventive 
measures  to  avoid  adverse  occupational  exposures  Is  essential  to  marine 
safety  and  health;  medical  monitoring,  alone.  Is  insufficient. 

To  augment  environmental  monitoring,  biological  monitoring  of  exposed 
or  potentially  exposed  workers  is  applicable  in  a  limited  number  of 
exposure  circumstances  and  should  be  included  in  a  comprehensive 
Industrial  hygiene  program. 

Information  on  exposures  and  potential  exposures,  made  available  to  the 
physician  performing  a  medicil  examination,  is  essential  in  diagnosing 
health  effects  potentially  related  to  occupational  exposures. 

There  Is  need  for  a  systematic  record  of  potential  exposures  for  marine 
personnel  who  routinely  encounter  potential  for  exposure  to  toxic 
chemical  substances. 

There  Is  need  for  centralized  medical  records  to  support  the  medical 
care  of  merchant  mariners.  At  present,  there  Is  none,  and  this 
circumstance  Impedes  the  provision  of  adequate  medical  care. 
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V.  RECOMMENDATIONS 


Class  1  and  Class  2  marine  hazardous  substances  are  the  minimum  set  of 
substances  important  to  medical  monitoring  and  should  serve  as  a 
baseline  for  any  specific  marine  medical  monitoring  application. 

The  operator  of  a  specific  marine  medical  monitoring  program  should 
also  consider  the  Inclusion  of  additional  substances  from  other  classes 
in  the  set  of  substances  Important  to  medical  monitoring,  as  deemed 
appropriate  for  the  specific  operational  setting. 

Exposure  or  potential  for  exposure  to  Class  1,  Class  2,  and/or  other 
designated  marine  hazardous  substances  should  be  used  as  a  basis  for 
enrollment  of  personnel  in  a  marine  medical  monitoring  program. 

Measured  exposures  to  designated  marine  hazardous  substances  should  be 
considered  an  occupational  exposure  for  medical  monitoring  purposes  if 
the  concentration  of  the  toxic  substance(s)  equals  or  exceeds  50%  of, 
the  TLV-TWA  of  the  substance  or  mixture  of  substances. 

On  the  basis  of  exposure  or  potential  for  exposure,  certain  job  titles, 
work  assignments,  or  work  scenarios  should  be  categorically  designated 
as  occupationally  exposed  for  medical  monitoring  purposes.  All 
personnel  engaged  In  such  activities  should  be  enrolled  in  a  medical  . 
monitoring  program. 

Because  a  safe  level  of  exposure  to  carcinogenic  substances  cannot  be 
defined,  the  objective  should  be  to  reduce  exposures  to  the  lowest 
possible  level  for  Class  1  marine  hazardous  substances. 

Marine  workers  should  be  made  aware  that  Class  1  marine  hazardous 
substances  can  cause  cancer  and  that  the  effect  of  exposure  to  these 
substances  may  not  occur  until  many  years  after  exposure. 
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8.  for  all  personnel  enrolled  in  the  marine  medical  monitoring  program,  a 
potential  exposures  log  should  be  maintained  to  record  potential 
exposures  to  Class  1  and  Class  2  marine  hazardous  substances  and  the 
log  should  be  Included  in  the  medical  record  file  of  the  individual. 

9.  Medical  support  data  should  be  prepared  and  provided  to  occupational 
physicians  prior  to  the  medical  examination  which  Includes  record  of 
potential  exposures,  unusual  exposure  episodes,  and  personal  dosimetry 
on  file. 

10.  An  Industrial  hygiene  workup  should  be  available  to  the  physician,  on 
request,  which  provides  a  summary  of  data  on  file  for  measured 
concentrations  of  a  given  marine  hazardous  substance  in  specified  work 
scenarios. 

11.  Biologlcalmonitoring  methods  should  be  developed  for  all  Class  1 
substances. 

12.  CGOHMIS  should  be  upgraded  to  Include  a  potential  exposure  log  in  the 
medical  record  file. 

13.  CGOHMIS  should  be  upgraded  to  allow  occupational  physlcans  to  request 
an  Industrial  hygiene  workup  for  specific  marine  hazardous  substances 
and  specific  work  scenarios. 

14.  Because  additional  chemicals  are  continually  being  added  to  those 
regulated  in  marine  commerce  and  new  health  data  on  chemicals 
previously  classified  can  result  in  a  need  for  change  of  previous 
classification,  the  HSDS  should  be  expanded  and  maintained  with  current 
information  as  it  becomes  available. 

15.  Biochemical  and  medical  data  sheets  should  be  developed  for  additional 
marine  hazardous  substances  as  data  become  available. 
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16.  HSOS  output  and  biochemical  and  medical  data  sheets  should  be  made 
available  to  all  occupational  physicians  who  perform  medical 
examinations  on  marine  hazardous  chemical  workers. 

17.  Because  a  centralized  medical  records  system  for  merchant  mariners  is 
needed  which  the  Coast  guard  is  not  in  a  position  to  directly  provide, 
the  Coast  Guard  should  use  every  opportunity  to  actively  encourage  and 
support  the  provision  of  some  form  of  central  medical  record  file  for 
seamen,  perhaps  through  existing  marine  organizations  or  associations. 
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GLOSSARY  OF  MEDICAL  ABBREVIATIONS 


Medical 

Abbreviation 

Description 

BP 

Blood  pressure 

B- reader 

Person  qualified  to  Interpret  radiographs  for  asbestosis, 
silicosis,  and  other  lung  disorders 

BUN 

Blood,  urea,  nitrogen  analysis 

CBC 

Complete  blood  count 

EKG 

Electrocardiogram 

ETOH 

Ethyl  alcohol 

FEF  25-75 

Forced  Expiratory  Flow;  the  rate  of  flow  from  the  point  of  25% 
to  the  point  of  75%  of  the  expired  volume 

FEV-1 

Forced  Expiratory  Volume  -  the  volume  of  air  expired  in  one 
second 

FVC 

Forced  Vital  Capacity  -  the  largest  volume  of  forcibly  expired 
air  following  a  maximum  inspiration 

GGT 

Gamma  glutamyl  transferase 

Hct 

Hematocrit 

Hgb 

Hemoglobin 

HPF 

High  power  field  microscopic  examination 

hx 

history  of 

IVP 

Intravenous  pyelogram 

LAT 

Lateral  view 

LDH 

Lactate  dehydrogenase 

P 

Pulse 

PA 

Posterior  -  anterior  view 

pH 

Degree  of  acidity  or  alkalinity  as  indicated  by  a  measure  of 
the  hydrogen  ion  concentration 

R 

Respiration  rate 

RBC 

Red  blood  count 

67 


GLOSSARY  OF  MEDICAL  ABBREVIATIONS  (cont'd.) 

SGOT  Serum  glutamic  -  oxaloacetic  transaminase 

SGPT  Serum  glutamic  -  pyruvic  transaminase 

SMAC-12  Blood  chemistry  profile  for  12  specific  parameters 

T  Temperature 

TIBC  Total  Iron  binding  capacity 

U/A  Urinalysis 

WBC  White  blood  count 
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MARINE  HAZARDOUS  SUBSTANCES 


This  appendix  contains  a  listing  of  marine  hazardous  substances  for 
consideration  in  medical  monitoring  design.  The  listing  Is  alphabetical,  by 
chemical  name,  and  contains  three  types  of  substances: 

(1)  Bulk  liquid  cargo  substances  regulated  under  46CFR  Subchapter  0, 

(2)  Bulk  liquid  cargo  substances  regulated  under  46CFR  Subchapter  0,  and 

(3)  Non-cargo  toxic  substances  encountered  in  the  marine  environment. 

Three  columns  of  information  are  provided  in  the  listing:  the  chemical 
name,  the  CHRIS  Code  used  In  the  U.  S.  Coast  Guard  Chemical  Hazards  Response 
Information  System,  and  Indication  of  the  CFR  designation  of  0  for  cargo 
substances  regulated  under  46CFR  Subchapter  0,  and  0  for  cargo  substances 
regulated  under  46CFR  Subchapter  0.  Non-cargo  substances  are  Indicated  by 
blanks  In  both  the  CHRIS  Code  column  and  the  CFR  column. 
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20- DEC-85 
CHEMICAL  NAME 


CHRIS  CFR 
CODE 


ACETALDEHYDE 
ACETIC  ACID 
ACETIC  ANHYDRIDE 
ACETONE 

ACETONE  CYANOHYDRIN 

ACETONITRILE 

ACETOPHENONE 

ACETYL  TR I BUTYL  CITRATE 

ACRYLAMIDE  C  3CX  OR  LESS) 

ACRYLIC  ACID 
ACRYLONITRILE 
ADIPONITRILE 
ALCOHOLS  (MIXED) 

ALKENYL  SUCCINIC  ACID 

alkenylsuc c I N x c  anhydride 

ALKYLBENZENESOLFONIC  ACIDS 
N-Al KYL  PHTHALATES 

ALKYL  SUCCINNATE  FORMALDEHYDE  HYDROXY  AM 

ALLYL  ALCOHOL 

ALLYL  CHLORIDE 

2- <  2— AMI NOETHOXY ) ETHANOL 

AM I NOETHYLETHANOLAM I NE 

N- AM I NOETHYLP I PER AZ I NE 

AMMONIA.  ANHYDROUS 

AMMONIUM  HYDROXIDE.  28  PERCENT  AO. 

N-AMYL  ACETATE 
N-AMYL  ALCOHOL 
AMYLENE 

N-AMYL  METHYL  KETONE 
AMYL  TALLATE 
ANILINE 

ASBESTOS — AMOS I TE 
ASBESTOS — C HR YSO TILE 
ASBESTOS — CROC IDOLITE 
ASBESTOS— OTHER 

ASPHALT  BLENDINQ  STOCKS:  ROOFERS  FLUX 
A5PHALT  BLENDINO  STOCKS:  STRAIOHT  RUN  RE 
8EHENYL  ALCOHOL 
BENZENE 

BENZENE  HYDROCARBON  MIX  <>  OR  -  10X  BEN) 

BENZENE  HYDROCARBON  MIX  (WITH  ACETYLENE) 

BFNZENESULFONYL  CHLORIDE 

BENZENE,  TOLUENE,  XYLENE  MIXTURE 

BENZYL  ALCOHOL 

BENZYL  CHI  OR  IDE 

BERYLLIUM 

BICYCLIC  TERPENEL  POLYAMINE  AMIDE  SALT 
B ISPHENOL  A  DICLYC IDYL  ETHER 
BUTADIENE  <1.3  BUTADIENE) 

BUTADIENE,  BUTYLENE  MIX  WITH  ACETYLENES 


AAO  0 
AAC  0 
ACA  0 
ACT  D 
ACY  0 
ATN  0 
ACP  D 
D 

AAM  0 
ACR  0 
ACN  0 
ADN  0 
D 
D 
D 

ABS  0 
D 
D 

ALA  0 
ALC  0 
AEX  0 
AEE  0 
AEP  0 
AMA  0 
AMH  0 
AML  D 
AAM  0 
D 

AMK  D 
D 

AML  0 


ASP  D 
ARF  D 
ASR  D 
D 

BNZ  0 
BHS  0 
BHA  0 
BSC  0 
BTX  0 
BAL  D 
BCL  Q 

0 

BDE  D 
BDI  0 
BBM  0 


A- 3 


20-3EC-R5 
CHEMICAL  N*i 


BUTANE 
N-BUTYL  ACCfATE 
SEC -BUTYL  “CETATE 
ISO -BUTYL  ACRYLATE 

BUTYL  ACRVi_ATE  (INH>  <  ISO.  N.  AND  MIXES) 

N-BUTYL  ACR  f LATE 

N-BUTYL  AL-CDHOL 

SEC-BUTYL  AiICOHOL 

TER T- BUTYL  ALCOHOL 

BUTYLAMINE  (ALL  ISOMERS) 

N-BUTYLAMI'.E 
SEC-BUTYLA-iNE 
TERT-BUTYLA.'-INE 
BUTYLBENZYL 
BUTYLENE 
BUTYLENE  G‘_ 

1, 2  BUTYLENtl  OXIDE 
BUTYLENE  Pijii YCLYCOL 
N-BUTYL  ET^R 
BUTYL  HEPT  •  l)  KETONE 
ISO- BUTYL  METHACRYLATE 
N-BUTYL  METHACRYLATE 
BUTYL  methyl!  KETONE 

butyl  steae4te 

BUTYL  TOLUENE  (P-TERT) 

ISO -BUTYR ALDEHYDE 

BUTYPALDEHvDE  (ISO.  N.  AND  MIXTURES) 
N-BUTYRALDEHYDE 
GAMMA- BUTYRQL AC TONE 
CAOMIUM 
CALCIUM  ACH 
CALCIUM  AL1*  YL  SALICYLATE 
CALCIUM  AMirio  NONYL  PHENOLATE 
CALCIUM  CASBOXYLATE 
CAMPHOR 
CAMPHOR  (OIL) 

CAPROLACTAM  i  (SOLUTION) 

CARBOLIC  OIL!  (PHENOL) 

CARBON  BLAO<l  BASE 
CARBON  DISUdFIDE 
CARBON  MONOXIDE 
CARBON  TETRACHLORIDE 
CAUSTIC  POTASH  SOLUTION 
CAUSTIC  SODA  SOLUTION 
CETYL  ALCOHOL 

CETYL-EICOSYL  METHACRYLATE 
CETYL  STEARYL  ALCOHOL 

CHEMICAL  WASTES  (CHLOR  HCARBONS  Sc  CAUST) 
CHLORINE 

CHLOROACETld  ACID  SOLUTION  (80X  OR  LESS) 
CHLOROBEN7ENE 

I 


phthal ate 
COL 


CHRIS  CFR 
CODE 


BUT  0 
BCN  D 
BTA  D 
BAI  0 
BAR  0 
BTC  Q 
BAN  D 
BAS  D 
BAT  D 
BTY  0 
BAM  0 
BTL  Q 
BUA  0 
8PH  D 
BTN  0 
D 

BTO  0 
D 

BTE  0 
D 

BMI  0 
BMN  Q 
D 
D 
D 

BAD  0 
8AE  0 
BTR  0 
BLA  D 

D 

CAK  D 
D 
D 

CPQ  0 
CPO  0 
CLS  D 
CBO  0 
D 

CBB  0 

CBT  0 
CPS  0 
COS  0 
D 

CEM  0 
D 

CWC  0 
CLX  0 
CHM  0 
CRB  0 


"  -•CP'" 

« 

20-DEC-05 

CHEMICAL  NmME 

CHRIS  CFR 
CODE 

CHLOROFORM 

CRF 

0 

CHLQRQHYDR I NS  (CRUDE) 

CHD 

0 

CHLQRGPRENF 

CRP 

0 

2— CHLORQPROP IONIC  ACID 

CLA 

0 

3-CHLOR OPR OP  IONIC  ACID 

CLP 

0 

2-  AND  3-CHL0R0PR0P IONIC  ACID  MIXTURE 

CPM 

0 

CHLQROSULFGN IC  ACID 

CSA 

0 

CHLOROTOLUENE  <0.  M.  P,  AND  MIXTURES) 

CHI 

□ 

M-CHLOROTOLUENE 

CTM 

0 

O-CHLOROTOLUENE 

CTO 

0 

P-CHLOROTOLUENE 

CHROMIUM  (VI) 

CRN 

□ 

CLEANING  SPIRIT  (UNLEADED) 

D 

CREOSOTE 

ecu 

0 

M-CRESOL 

CRL 

0 

O-CRESOL 

CSL 

0 

P-CRESOL 

CSO 

0 

CRE50LS 

CRS 

0 

CRESYLATE  SPENT  CAUSTIC 

CSC 

0 

CROTONALDEHrDE 

CTA 

0 

CUMENE 

CUM 

0 

CYCLOHEXANE 

CHX 

D 

CYCLOHEXANOL 

CHN 

D 

CYCLOHEXANONE 

CCH 

0 

CYCLOHEXYLAMINE 

CHA 

0 

CYCLOPENTAD  I ENE  POLYMERS 

D 

P-CYMENE 

CMP 

D 

n-decaldehvde 

DAL 

D 

decane 

DCC 

D 

1- DEC ENE 

DCE 

0 

DECYL  ACRYLATE  (ISO.  N.  AND  MIXTURES) 

DAT 

0 

n-decyl  acpvlate 

DAR 

□ 

n-decyl  alcohol 

DAN 

D 

N-DECYLBENZENE 

DBZ 

D 

DETERGENT  ALKYLATE 

D 

DIACETONE  ALCOHOL 

DAA 

D 

DIArnONIUM  salt  OF  ZINC  EDTA  (SOLUTION) 

DSZ 

0 

DI-N-BUT /LAMINE 

DBA 

0 

DIBUTYL  CAR3INOL 

D 

dibutyl  phthalate 

DPA 

D 

M- 01  CHLOROBENZENE 

DBM 

0 

O-DI CHLOROBENZENE 

DBO 

□ 

P-Dl CHLOROBENZENE 

DBP 

0 

dicmlorodifluoromethane 

DCF 

0 

1, 1-DICHLQROETHANE 

DCH 

0 

2. 2 '-DICHLGROETHYL  ETHER 

DEE 

0 

D  ICl  (LORO  I SOPROPYL  ETHER 

DC  I 

0 

DICHLOROMETHANE  (METHYLENE  CHLORIDE) 

DCM 

0 

DICHLOROMONOFLUOROMETHANE 

DFM 

0 

2. 4-DICHLOROPHENOL 

DCP 

□ 

1,  1-DICHLOROPROPANE 

A-5 

DPB 

0 

s 


20- DEC-80 

CHEMICAL  NAME  CHRIS  CFR 

CODE 


1. 2- DICHLOFuPROPANE  DPP 

1. 3- DICHL0PCPR0PANE  DPC 

1,  3  DICHLCFCPRQPENE  DPU 

D ICHLOROPROPENE  <1.1-  1.2-  1,3-  AND  MIX)  DPS 
D I CULQROPROr ENE,  D I CHLOROPROP ANE  MIXTURE)  DMX 

2. 2- DICHL0RCPR0P IONIC  ACID  DCN 

DICHLORQTETR  AFLUORQETHANE  DTE 

DICYCLOPEN TAD I ENE  DPT 

DIETHANOLAMINE  DEA 

D I ETHYLAM I NE  DEN 

D I ETHYLBENZENE  DEB 

01 ETHYLENE  GLYCOL  DEG 

D I ETHYLENE  GLYCOL  DIETHYL  ETHER 

D I ETHYLENEGLYCOL  MONOBUTYL  ETHER  ACETATE  DEM 
DIETHYLENE  GLYCOL  M0N08UTYL  ETHER  DME 

D I ETHYLENEGLYCOL  MONOETHYL  ETHER  DGE 

DILTHYLENE  GLYCOL  MONOETHYL  ETHER  ACETAT 
D I ETHYLENEGLYCOL  MONOMETHYL  ETHER  DGM 

D I ETHYLENE  GLYCOL  MONOMETHYL  ETHER  ACET 
D I ETHYLENE  GLYCOL  MONOPHENYL  ETHER 
DIETHYLENETF I AMINE  DET 

DIETHYLETHAMDLAMINE  DAE 

D I- <2-ETHYi_HEXYL) PHOSPHORIC  ACID  DEP 

DI  t  ETHYLHE.X  '*  L  )  PHTHALATE 

DIETHYL  PHTHALATE  DPH 

DIETHYL  SULFATE  DSU 

DIHEPTYL  PHTHALATE  DHP 

D I HEXYL  PHTHALATE 

DI ISOBUTYLAMINE  DBU 

DI  ISOBUTYL  •: ARBI NOL  DBC 

D I  ISOBUTYLENE  DBL 

DI ISOBUTYl  KETONE  DIK 

DI ISOBUTYL  PHTHALATE  DIT 

DII30DECYL  PHTHALATE  DID 

D I  I SONONYL  PHTHALATE  DIN 

D 1 1 300CTYL  PHTHALATE  DIO 

DI ISOPROPANOLAMINE  DIP 

DI ISOPROPYLAMINE  DIA 

DI ISOPROPYL  BENZENE 

DIMETHYL ACET AM IDE  DAC 

DIMETHYL AMINE  DMA 

DIMETHYLAMINE  SOLUTION  <  43X  OR  LESS)  DMG 

DIME  THYLAMINE  SOLUTION  043%  AND  <*53X>  DMY 
DIMETHYLAMINE  SOLUTION  <  35X  AND  <637.)  DMC 

DIMETHYL  AMMONIUM-2, 4-DICHLOROPHENOXYACE  DDA 

n,  n-d;:iethylcyclohexylamine  dxn 

dimethylethanolamine  dmb 

D I METHYL FORMAM IDE  DMF 

DIMETHYL  PHTHALATE  DTL 

2. 2- DIMETHYLPR0PANE-1. 3-DIOL 
DINONYL  PHTHALATE 


0 

0 

0 

0 

0 

0 

0 

D 

0 

0 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

0 

0 

D 

D 

0 

D 

D 

0 

D 

D 

D 

D 

D 

D 

D 

0 

0 

D 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

D 

D 

D 


A-6 


20-DEC- 05 
CHEMICAL  NAf-iE 


CHRIS  CFR 
CODE 


DI  <OCTYLPHF>  YL  )  AMINE 

D I  OCTYL  PH  :>:ALATE  OOP 

1,  1  -DiaXAN."  DCIX 

DIPEN l ENE  DPN 

DIPHENVL  .  OIL 

DIPHENVL  D  PHENYL  OXIDE  DDQ 

DIPuENYu  E  ’  f  ER  DFE 

D  1  PI  >EN  t'LME  '  >-'ANE  D I  1 5QC  YANA  TE  DPM 

D  I  -N-FFOFY  ..-MINE  DNA 

D ( PROP  rLfcNr  GLYCOL  OPG 

OIFSOPYLENE  GLYCOL  MGNOMF.THYL  ETHER 
DISTILLATES  plashed  peed  stocks  dff 

distillates  straight  run  dsr 

DIuNDECYL  rr’THALATt  DUP 

DO DC cane 

DGDECANOL  DDn 

CODEC  ENE  DGD 

1 - CODEC ENE  DDC 

DO  C  E  C  y  l  3  L  n  J  E  NE  DDE 

CODEC ’ L  DI'-ENYL  0»IDE  D I  SULFONATE  SOLN  DOS 
DODECYlMET-- ACRYLATE  DDM 

CODEC  Yi_  F E'  'ADE'yL  METHACRYLATE  DDP 

CuDECvl  PHY. '.Ol 

EF ICHLOPOH ■ ‘ R  IN  EFC 

Es'':»  YLATFD  I  NEAP  AuCOHOLS,  C11-C15 

ETMANf.  ETH 

2- ETHOX -ET--NOL  EGE 

2-ETHGtYET*-,L  ACETATE 

ET'  'OX  YLAT£.“  DODECANOL  eod 

ET  hP  i  YLATf  rj  PENTADECAnOL  EOP 

E  T  H  C>  *  v  >_  A  ”  E  j  TEtRaD£CANOL  EOT 

ETAOX'*'s.ATED  tridecangl  etd 

EThOXYLATFD  UNCECANGl. 

ETHOXY  triclycol  etg 

ethyl  ACPTL'E  eta 

ethyl  ACRYi.ATE  eac 

ETHY!  al('0<-.;l  EAl 

ethyl AMINE  EAM 

E  thy  laming  40*/.  GP  LESS)  EAO 

ETHYLAMINE  .72%  GP  LESS)  EAN 

ETHYL  AMYL  rETQNE 

etmvlbenzlns  ETB 

ETUYL  BUTAN  )L  EBT 

N-E  THYL-N- 5UTYLAM INE  EBA 

ETHYL  CHLORIDE  ECL 

ETHYL  CYCLOHEXANE  EC Y 

N-ETHYL  CYCLOHEXYL AM INE  ECC 

ETHYLENE  ETL 

ETHYLENE  CARBONATE 

ETHYLENE  CHLQROHYDR IN  ECH 

ETHYLENE  CYANOHYDRIN  ETC 


D 

D 

0 

D 

D 

D 

D 

Q 

0 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

0 

G 

D 

0 

D 

O 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

D 

0 

□ 

0 

D 

D 

D 

a 

o 

D 

Q 

0 

.D 

0 

0 


A-7 


2G-DEC-8S 
CHEMICAL  NAME 


CHRIS  CFR 
CODE 


ETHYLENEDIAMINE  EDA 

ETHYLENE  DIEROMIDE  EDB 

ETHYLENE  D I CHLORIDE  EDC 

ETHYLENE  GuVCOL  EGL 

ETHYLENE  GLYCCJL  DIACETATE  EGY 

ETHYLENE  Cl y COL  METHYL  BUTYL  ETHER 
ETHYLENE  Gu.  yCOL  M0N08UTYL  ETHER  EGM 

ETHYLENE  GLYCOL  MONOBUTYL  ETHER  ACETATE  EMA 

ETHYLENE  Gi-YCOL  MONOETHYL  ETHER  ACETATE  EGA 

ETHYLENE  GLYCOL  MONOISOPROPYL  ETHER 
ETHYLENE  GLYCOL  MONOMETHYL  ETHER  EME 

ETHYLENE  GLYCOL  MONOMETHYL  ETHER  ACETATE 
ETHYLENE  GLYCOL  PHENYL  ETHER 

ETHYLENE  OaIDE  EOX 

ETHYLENE  0*IDE.  PROPYLENE  OXIDE  MIXTURE  EPM 

ETHYLENE  -  PROPYLENE  COPOLYMERS 

ETHYL  ETHER  EET 

ETHYLHEXALDEHYDE  EHA 

ETHYLHEXANOIC  ACID  (ETHYL  HEXOIC  ACID) 

2-ETHYL  HE  «  ANOL  EHX 

2-ETHYLHEXYL  ACRYLATE  EAI 

2-ETHYL  HEOLAMINE  EHM 

ETHYL  HEXYL  PHTHAL ATE 

ETHYLHEXYL  tallate  EHT 

ETHYL I DENE  NORBORNENE  ENB 

ETHYL  METHACRYLATE  ETM 

2-ETHYL-3-PR0PYLACR0LEIN  EPA 

ETHYL  TOLUENE  ETE 

FATTY  ACID  AMIDES 

FERRIC  CHLORIDE  SOLUTIONS  FCS 

FLUORIDES 

FORMALDEHYDE  SOLUTION  FMS 

fgpmahide  fam 

formic  acid  fma 

FURFURAL  FFA 

FURFUR YL  Ai.COHOL  FAL 

GAS  OIL  CRACKED  GOC 

GASOLINE.  AUTOMOTIVE  <4  23G  °B/GAL )  GAT 

GASOLINE  AVIATION  <4.  S6G  PB/CAL)  GAV 

GASOLINE  BLENDING  STOCKS:  ALKYLATES  GAK 

GASOLINE  BLENDING  STOCKS  REFORMATES  GRF 

GASOLINE  CASINGHEAD  CCS 

GA50LINE  POLYMER  GPL 

GASOLINE  STRAIGHT  RUN  GSR 

GLUTAR ALDEHYDE  (50*4  OR  LESS)  GTA 

GLYCERINE  GCR 

GLYCERYL  TRIACETATE 

GLYCIDYL  ESTER  OF  TERTIARY  CARBOXYLIC  AC 
GLYCIDYL  ESTER  OF  VEPSATIC  ACID 
GLYCOLS,  RESINS,  AND  SOLVENTS  MIXTURE 
GLYCOL  TRIACETATE 


0 

0 

0 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

0 

D 

0 

D 

D 

D 

0 

0 

D 

D 

0 

0 

a 

D 

D 

0 

a 

D 

0 

0 

D 

D 

D 

D 

D 

D 

C 

D 

D 

0 

0 

D 

D 

0 

D 

D 


A-8 


20-DEC-85 
CHEMICAL  NAmE 


CHRIS  CFR 
CODE 


GLYOXAL.  4C-:  SOLUTION  GGS 

GPf-  ASF 

HEP  TADEC ANL 

HEPTANE  HPT 

HEPTANOIC  -*«'  ID  HEP 

HEPTANOL  HTW 

1--HFFTENE  HTE 

HER  8  I C  I DE  ’  1 5-H22 -  NG2  -  C  » 

HE/ AETHVi  ElvE  GLYCOL 

HE, <AMETKYL.£i -ED  I  AMINE  HMD 

HE/AMFTHYL  CLEDIAM1NE  SOLUTION  HMC 

HEXAMF  1  HVLi~.‘  E  GLYCOL 

HE.<  AMr  THV(  EIMIUE  HM  I 

Hf.XANF  HX  A 

HE/anQL  HXN 

1 - HEXENE  HXE 

nE  X  V  L  AC  r. 

HEXYLENE  .COL  HXG 

HOG  GREASE 

HrDPOCHLOP  .  ACID  HCL 

HY  DROCHLOR  :  ,  ACID-  SPENT  <13%  OP  LESS)  HCS 

hydrofluoric  acid  hfa 

HYDROGEN  C Hi. OR  IDE  HDC 

HYDROGEN  .  L  .'OP  IDE  HFX 

HYDROGEN  S  -FIDE 

2- HYDPOXYE TKYL  ACRYLATE  HA  I 

INDUSTRIAL  -A3TES  (METHYL.  MERCAPTAN,  ETC  )  INW 
ISuAMYL  AC GATE  iAT 

ISOBUTYL  a,. state  I  BA 

ISQ8UTYL  A..COHOL  I AL 

I  SCPUTYLAM  :  ','E  I  am 

ISQDECALOE'-tDE  IDA 

I50DECYL  ACRYLATE  IAI 

ISODE'CYL  A..COHOL  ISA 

1 50;  (EX  ANE  IHA 

ISDOCTALI.-EHrDE  IOC 

ISOPHORONE  I PH 

I  SGpHOPONE  DIAMINE  IP  I 

ISOPHOPONE  DI ISOCYANATE  IPD 

ISCPPENF  IPR 

ISOPROPYL  ACETATE  I  AC 

ISOPROPYL  ALCOHOL  I°A 

ISOPROPYLAMINE  1PP 

ISOPROPYLAMINE  (90%  OR  LESS)  IPO 

ISOPROPYL  ETHER  IFE 

IS07ALERALDEHYDE  IVA 

JET  FUEL:  JP-1  (KEROSENE)  JPO 

JET  FUEL:  JP-3  JPT 

JET  FUEL:  JF-4  JPF 

JET  FUEL:  JP-5  ( KEROSENE,  HEAVY)  JPV 

KEROSENE  KRS 


D 

D 

D 

D 

D 

D 

D 

D 

D 

0 

0 

D 

0 

D 

D 

D 

D 

0 

D 

0 

0 

0 

a 

o 

0 

0 

D 

D 

D 

0 

D 

0 

D 

D 

D 

D 

0 

0 

0 

D 

D 

0 

0 

a 

o 

D 

D 

D 

D 

D 


A-9 


CHRIS  CFR 
CODE 


20-DEC -05 
CHEMICAL  NAME 


LACTIC  ACID  LTA 

LARD 

LATEX.  LIQUID  SYNTHETIC  LLS 

LEAD  DUST 
LEAD  FUMES 

LIQUIFIED  NATURAL  GAS  (OR  LPG)  LNG 

MAGNESIUM  nGNYL  PHENOL  SULFIDE 
MAGNESIUM  SULFONATE 

MALEIC  ANHYDRIDE  ML A 

MALEIC  ANHrDRIDE  COPOLYMER 
MANGANESE  (FUME) 

2-MERCAPTOoENZOTHIAZOLE  (SOLUTIONS)  MBT 

MERCURY 

MESITYL  OXIDE  MSO 

METHACRYLIC  ACID  MAD 

METHANE  MTH 

METHQXYTR IGLYCOL  MTG 

METHYL  ACETATE  MTT 

MrTHYl  ACETOACETATE 

METHYL  ACETYLENE,  PRQPADIENE  MIXTURE  MAP 

MFTHYLACRYLATE  MAM 

MfTHYL  ALCOHOL  MAL 

METHYLAMINE  SOLUTION  ( 42X  OR  LESS)  MSZ 

METHYL  AMYL  ACETATE  MAC 

METHYL  AMYL  ALCOHOL ( METHYL I SOB UTYL  CARB.  MAA 
METHYL  BROMIDE  MTB 

METHYL  BUTANOL  < ISQAMYL  ALCOHOL) 
METHYL-T-B'JTYL  ETHER  MBE 

METHYL  CHLORIDE  MTC 

2-METHYL-6-ETHYL  ANILINE  MEN 

METHYL  ETHYL  KETONE  (2-BUTANONE)  MEK 

2-METHYL- 5-CTHYLP YR I DI NE  MEP 

METHYL  FORMAL  MTF 

MFTHYL  FORMATE  MFM 

METHYL  HEPTYL  KETONE  (ETHYL  AMYL  HEPTANO  MHK 

2-METHYL-2-HYDR0XY-3-BUTYNE  MHB 

METHYL  ISOBUTYL  CARB INOL  MIC 

MEHTYL  I SQBUTYL  KETONE  (HEXONE)  MIK 

METHYL  METHACRYLATE  MMM 

METHYL  NAPHTHALENE  MNA 

2-METHYL  PENTENE  MPN 

2-METHYLP  YR I D I NE  MPR 

1 -METHYLP YRROL I DONE  MPY 

ALPHA-METHYLSTYRENE  MSR 

MINERAL  SPIRITS  MNS 

MONOCHLOROD I FLUOROMETHANE  MCF 

MONOCHLOROTETRAFLUOROETHANE  MTE 

MONOCHLOROTR IFLUORGMETHANE  MCM 

MONOETHANOL AMINE  < ETHANOL AMINE )  MEA 

MONO I SOP  ROF  ANOLAM I NE  MPA 

MORPHOLINE  MPL 


D 

D 

D 


D 

0 

0 

0 

D 

D 

D 

0 

O 

D 

0 

D 

D 

0 

D 

D 

0 

0 

D 

0 

D 

0 

D 

0 

D 

D 

0 

D 

D 

0 

D 

0 

D 

0 

0 

0 

0 

0 

0 


A- 10 


o  o  a  a  o 


20- DEC-95 
CHEMICAL  N --*.•>£ 


CHRIS  CFR 
CODE 


\ 


\ 


MOTOR  FUEL  ANTIKNOCK  CMFDS  <PB  ALK' LS> 

NAPHTHA:  AROMATIC  (107.  OR  LESS  BENIENE) 

NAPHTHA:  COAL  TAR 

NAPHTHA  CR -CK INC  FRACTION 

NAPHTHA:  HEAVY 

NAPHTHALENE 

NAPHTHA  P  AFF I  NT  C 

NAPHTHA  PETROLEUM 

NAPHTHA.  SOLVENT 

NAPHTHA  STODDARD  SOLVENT 

NAPHTHA  VM  «<  P  (757  NAPHTHA) 

NAPHTHENIC  ACID 

NICKEL 

NITRIC  ACID 

NITRIC  ACID  (707.  OR  LESS) 

NITROBENZENE 
NITROGEN,  LIQUIFIED 
NITROGEN  OXIDES 
2-NITROPHE^OL 

1- NITPOPRORANE 

NITROPROPAHE  (1-,  2-,  AND  MIXTURES) 

2- NT  TROPRQPANE 

NITPOPROPAME  (607.),  NITROETHANE  (407.) 
O-NITROTOL  -ENE 

NITROTOLUENE  (O,  P,  AND  MIXTURES) 

P-N I TRQTOLVENE 
NONANE 

NONANOIC  ACID 

NONANOJC-TRIDECANOIC  ACID  MIXTURE 

NONENE 

1-NONENE 

NONYL  ALCOHOL 

NONYL  PHENOl. 

NONYL  PHENOL  ( ETHOX YLATED ) 

NONYL  PHENOL  SULFIDE  (307.  OR  LESS) 
QCTADECFNE 

OCT A DEC ENE in  IDE  (OLEAMIDE) 

OCTANE 

OCTENE 

OCTYL  ACETATE 
ISO-OCTYL  ALCOHOL 
N-OCTYL  ALCOHOL 
OCTYL  EPOXYTALLATE 
OCTYL  PHTHALATE 


MFA 

NCT 


NTM 


NSV 

NSS 

NVM 


NAC  0 
NCD  0 
NTB  0 
NX  X  0 

NTP  0 
NPN  0 
NPM  0 
NPP  0 
NNM  0 
NIE  0 
NIT  0 
NTT  0 
NAN  D 
D 
D 

NON  D 
NNE  D 
D 

NNP  D 
D 
D 
D 
D 

OAN  D 
D 
D 
D 
D 

OET  D 
D 


OIL  . 

CLARIFIED 

OCF 

D 

OIL: 

CRUDE 

( SOUR ) 

OIL 

D 

OIL 

DIESEL 

ODS 

D 

OIL  , 

EDI8LE 

BEECHNUT 

D 

OIL, 

EDIBLE 

CASTOR 

OCA 

D 

OIL, 

EDIBLE 

COCOA  BUTTER 

D 

OIL, 

EDIBLE 

COCONUT 

OCC 

D 

oaoaowoeooao 
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CHEMICAL  NAME  CHRIS  CFR 

CODE 


OIL, 

EDIBLE: 

COCONUT  OIL,  ESTER  IF IED 

D 

OIL, 

EDIBLE. 

COCONUT  OIL,  FATTY  ACID 

D 

OIL, 

EDIBLE 

COCONUT  OIL,  METHYL  ESTER 

D 

OIL, 

EDIBLE: 

COD  LIVER 

D 

OIL, 

EDIBLE. 

CORN 

D 

OIL, 

EDIBLE: 

COTTONSEED 

OCS 

D 

OIL, 

EDIBLE 

COTTON  SEED  FATTY  ACID 

D 

OIL, 

EDIBLE. 

FISH 

QFS 

D 

OIL, 

EDIBLE 

GRAPESEED 

D 

OIL, 

EDIBLE: 

GROUNDNUT 

D 

OIL, 

EDIBLE: 

HAZELNUT 

D 

OIL, 

EDIBLE 

LARD 

OLD 

D 

OIL, 

EDIBLE. 

MAIZE 

D 

OIL, 

EDIBLE 

MUSTARD  SEED 

D 

OIL, 

EDIBLE. 

NUTMEG  BUTTER 

D 

OIL, 

EDIBLE. 

OLIVE 

OOL 

D 

OIL, 

EDIBLE: 

PALM 

OPM 

D 

OIL, 

EDIBLE 

PEANUT 

QPN 

D 

OIL, 

EDIBLE. 

POPPY 

D 

OIL, 

EDIBLE 

RAISIN  SEED 

D 

OIL, 

EDIBLE' 

RAPESEED 

D 

OIL, 

EDIBLE. 

RICE  BRAN- 

D 

OIL, 

EDIBLE 

SAFFLOWER 

OSF 

D 

OIL, 

EDIBLE 

SALAD 

D 

OIL, 

EDiBLE: 

SESAME 

D 

OIL, 

EDIBLE. 

SOYA  BEAN 

OSB 

D 

OIL, 

EDIBLE. 

SOYBEAN  (EPOXIDIZED) 

D 

OIL, 

EDIBLE 

SUNFLOWER  SEED 

D 

OIL  , 

EDIBLE: 

TUCUM 

OTC 

D 

OIL, 

EDIBLE: 

VEGETABLE 

OVG 

D 

OIL, 

EDIBLE: 

WALNUT 

D 

OIL, 

FUEL:  NO.  1  (KEROSENE) 

DON 

D 

Oil  , 

FUEL:  NO.  1-D 

OOD 

D 

OIL, 

FUEL:  NO 

.  2 

OTW 

D 

OIL, 

FUEL:  NO.  2— D 

OTD 

D 

OIL, 

FUEL:  NO.  4 

OFR 

D 

OIL, 

FUEL:  NO 

.  5 

OFV 

D 

OIL, 

FUEL:  NO.  6 

OSX 

D 

OIL, 

MISC:  ABSORPTION 

OAS 

D 

OIL, 

MISC:  ALIPHATIC 

D 

OIL, 

MISC:  ANIMAL 

D 

OIL, 

MISC.  AROMATIC  <57.  OR  LESS  BENZENE) 

D 

OIL, 

MISC:  AVIATION  F2300 

D 

OIL, 

MISC:  CASHEW  NUT  SHELL 

OCN 

0 

OIL, 

MISC:  COAL 

D 

OIL, 

MISC'  COAL  TAR 

OCT 

D 

OIL, 

MISC:  CROTON 

OCR 

D 

OIL, 

MISC:  GAS,  LOW  POUR 

D 

OIL, 

MISC:  GAS,  LOW  SULFUR 

D 

OIL, 

MISC:  HEARTCUT  DISTILLATE 

D 

OIL, 

MISC:  LANOLIN 

D 
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CHEMICAL  N 
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CHRIS 

CFR 

CODE 

GIL, 

MISC 

_  INSEED 

OLS 

D 

GIL, 

MISC 

LUBRICATING 

OLE 

D 

OIL, 

MISC 

MINERAL 

OMN 

D 

GIL, 

MISC 

n  I NER  A! .  SEAL 

QMS 

D 

GIL, 

MISC 

‘OTGR 

OMT 

0 

GIL, 

MISC 

\EATSFGOT 

GNr 

C 

CL  , 

MISC 

OITIC I  a 

D 

G  JL, 

M I  SC 

PENETRATING 

CRT 

D 

GIL, 

MISC 

PER ILuA 

D 

Gt:  , 

MISC 

PILCHARD 

D 

GIL, 

MISC: 

PINE 

D 

OIL, 

M I  SC  ■ 

ItANGE 

ORG 

D 

GIL, 

MISC: 

RESIDUAt.. 

D 

GIL, 

MISC 

-ESIN 

ORS 

D 

OIL, 

MISC 

RESINOUS  PETROLEUM 

0 

Oil  , 

MISC 

ROAD 

GRD 

D 

OIL, 

MISC 

ROSIN 

ORN 

D 

OIL, 

MISC. 

SEAL 

D 

GIL, 

M  I  SC 

S0AP5T0CI' 

D 

'  OIL, 

MISC. 

“-PERM 

OSP 

D 

OIL, 

MISC 

SPINDLE 

OSD 

D 

GIL, 

MISC: 

SPRAY 

OSY 

D 

OIL- 

MISC 

FALL 

OTL 

D 

OIL, 

MISC 

FALL,  PATTY  ACID 

D 

GIL, 

MISC 

F  ANNER  '  S 

OTN 

D 

OIL. 

MISC 

-RANSFOPMER 

OTF 

D 

CIl  , 

MISC 

TUNG 

D 

OIL, 

MISC 

TURBINE 

□TB 

D 

OIL, 

MISC 

WHALE 

D 

OIL, 

MISC 

WHITE  (MINERAL) 

D 

OIL, 

M I  SC 

wQOD 

D 

OLEIC 

ACID 

OLA 

D 

OLEUM 

OLM 

0 

OLEYL 

ALCOHOL  (OCTADECANOL) 

D 

opoanic  AMI 

UE  70 

D 

OZONE 

PAINT 

PIGMENTS  (DRY) 

PARALDEHYDE 

PDH 

0 

PENTACHLOROETHANE 

PCE 

0 

PENTADECANO 

PDC 

D 

1, 3-PENTAD  I ENE 

PDI 

0 

PENTAETHYLEUE  GLYCOL 

D 

N-PENTANE 

PTA 

D 

1-PENTENE 

PTE 

D 

PERCHLOROETHYLENE ( TETR ACHLOROETHYLENE ) 

PER 

0 

PETROLATUM 

PTL 

D 

PHENOL 

PHN 

0 

PHOSPHORIC 

ACID 

PAC 

0 

PHOSPHOR I ZED  BICYCLIC  TERPENE 

D 

PHOSPHORUS, 

WHITE 

PPW 

0 

PHTHALATE  PLASTICIZERS 
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CHRIS  CFR 
CODE 


y 
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20- DEC -05 
CHEMICAL  NAME 


PHTNALIC  Ai- -  VDRIDE 
PINENE 

POL VALKENV..  SUCCINIC  ANHYDRIDE  AMINE 

POlYAMINE.  AMIDE  MIXTURE 

POLYBUTENE 

P'jLYETHVLE-  *;  GLYCOL 

FOLYLTKyuELC  rOLYAMINES 

POLY  I3GBUT  i  i.ENE 

polymerize:  ester 

PCLYMETMVl.-TWE  POltPHENYL  ISOCYANATE 

POLY  PROP  vL-V  <E 

POLYPROPYL-:  <E  GLYCOL 

POLYPROPYLENE  GLYCOL  METHYL  ETHER 

POLYSTYRENE  DIALKYL  MALEATE 

PQLr YINYLBENZYLTR IMETHYL  AMMONIUM  CHLORI 

PROPANE 

N-PROPANOl.  AMINE 
PROP IQNALDEHYDE 

PROPIONIC  ‘v'_  ID 
PROPIONIC  ANHYDRIDE 
PROP  IONI  TP  ILE. 

N-PROPYL.  ACETATE 
N-PROPYL  ALCOHOL 
N-PROP YLAM INE 
PROPYL  BENZENE 
PROPYLENE 

PROPYLENE  BUTYLENE  POLYMER 

PROPYLENE  GLYCOL 

PROPYLENE  GLYCOL  METHYL  ETHER 

PROPYLENE  GLIDE 

PROF YLENE  POLYMER 

PROPYLENE  TETRAMER 

PROP Yl-ENE  TPIMER 

PSEUDOCUMENE  (1.2, 4-TR IMETHYLBENZENE ) 

PYRIDINE 

RUM 

SAND 

SILICA 

SILICON  TETRACHLORIDE 

SODIUM  ACETATE,  GLYCOL,  WATER  SOLUTIONS 
SODIUM  BOROHVDRIDE  (13'/.) 

SODIUM  BOROHYDRIDE  (0137.),  NAOH/SOLUT 
SODIUM  CHLORATE  (507,  OR  LESS) 

SODIUM  DICHROMATE  SOLUTION  < <-697 > < CRV I > 
SODIUM  HYDROSULFIDE  SOLUTION  <<»437> 
SODIUM  HYPOCHLORITE  SOLUTION  (<-157> 
SODIUM  2-MEFCAPT08ENZ0THI AZOL  SOLUTION 
SODIUM  SULFONATE 
STEARIC  ACID 

STEAPYL  ALCOHOL  < OCT ADECANOL ) 

STYRENE 


PAN  0 
D 
D 
D 

PLB  D 
D 

PEB  0 
D 
D 

PPI  G 
PLP  D 
PGC  D 
PGM  D 
D 

PVB  Q 
PRP  0 
PLA  0 
PAD  0 
PNA  0 
PAH  0 
PCN  0 
PAT  D 
PAL  D 
PRA  0 
D 

PPL  0 
PBP  D 
PPG  D 
PME  D 
POX  0 
D 

PTT  D 
D 
D 

prd  a 
D 


STC  0 
D 

SB  I  Q 

sb  x  a 

SDD  0 
SDL  0 
SHR  0 
SHP  0 
SMB  0 
D 

SR  A  0 

D 

STY  0 
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CHEMICAL  NAME  CHRIS  CFR 

CODE 


SULFOLANE 

SFL 

D 

SULFUR 

SXX 

0 

SULFUR  DIOXIDE 

SFD 

0 

SUIFURIC  ACID 

SFA 

0 

SULFURIC  ACID,  SPENT 

SAC 

0 

TAl LOW 

TLO 

D 

TALLOW  FATTY  ALCOHOL 

TFA 

D 

TALLOW  NITRILE 

D 

1,  1,2,  2-TETPACHLGRQETHANE 

TEC 

□ 

TETRADECANOL 

TTN 

D 

1-TETRADECENE 

TTD 

D 

TETR AOEC  YLSCNZENE 

TDB 

0 

TETRAETHYLENE  GLYCOL 

TTG 

D 

TETR AETHYLENEPENT AMINE 

TTP 

a 

TETRAHYDROFURAN 

THF 

0 

tetrahydrqnpphthalene 

THN 

D 

TETRAPROPYL  BENZENE 

TITANIUM 

D 

TOLUENE 

TQL 

D 

TOLUENED I AM  I NE 

TDA 

0 

TOLUENE  2, 4-DI ISOCYANATE 

TDI 

0 

TOLUENE  DI ISOCYANATE,  DIPHENYLMET  DIISOC 

TDD 

a 

0- TOLU I DINE 

TLI 

0 

TRIARYLPHOSPHATE 

D 

1,  2,  4— TR ICHI.QRQ8ENZENE 

TCB 

0 

1,1, 2-TRICHL0R0ETHANE 

TCM 

0 

TRICHLOROETHYLENE 

TCL 

0 

1, 2, 3-TR ICHLOROPROP ANE 

TCN 

0 

TRICRESYL  PHOSPHATE  <<1X  0- ISOMER) 

TCP 

D 

TRICRESYL  PHOSPHATE  Ol X  ORTHO) 

TCO 

a 

TP.  I  DECANE 

D 

TRIDECANOIC  ACID 

D 

TRIDECANOL 

TDN 

D 

1-TR IDECENE 

TDC 

D 

TRIDECYL  BENZENE 

D 

TRIETHANOLAMINE 

TEA 

0 

TR I ETHYLAM I NE 

TEN 

0 

TRIETHYLBENZENE 

TEB 

D 

TRIETHYLENE  GLYCOL 

TEG 

D 

TR I ETHYLENE  GLYCOL  DIETHYL  BUTYRATE 

D 

TRIETHYLENE  GLYCOL  MONQMETHYL  ETHER 

D 

TR IETHYLENETETRAMINE 

TET 

0 

TRIETHYL  PHOSPHATE 

D 

TR I I SOOCTYL  TR IMELLITATE 

D 

TR I ISOPROPANOLAMIHE 

TIP 

a 

2, 2, 4-7RIMETHYL  PENT ANED I OL- 1 ,  3-DIISOBUT 

D 

TRIMETHYLACETIC  ACID 

TAA 

0 

TRIMETHYL  BENZENE 

D 

TRIMETHYL  HEXAMETHYLENE  DIAMINEI224, 244) 

THA 

0 

TR I METHYL  HEXAMETHYLENE  DI ISOCYANATE 

THI 

0 

2.  2, 4- TR IMCTHYL- 3-PENT ANOL- 1 - 1 SOBU TYR ATE 

D 

A-15 


V* 
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CHEMICAL  NAME 

CHRIS 

CODE 

CFR 

TRIMETHYL  PHOSPHITE 

TPP 

0 

TRIPROPYLENE 

D 

TRIPROPYLENE  OLYCOL 

TOC 

D 

TRIPROPYLENE  OLYCOL  MONOMETHYL  ETHER 

D 

TRIXYLONYL  PHOSPHATE 

D 

TURPENTINE 

TPT 

D 

TURPENTINE  SUBSTITUTE  (WHITE  SPIRIT) 

D 

UNDECANOL 

UNO 

D 

1-UNDECENE 

UDC 

D 

N-UNDECYLBENZENE 

UDB 

D 

UREA,  AMMONIUM  NITRATE  SOLN  (>  2%  NH3) 

UAS 

0 

N-VALER ALDEHYDE 

VANADIUM 

VAL 

0 

VINYL  ACETATE 

VAM 

0 

VINYL  ACETATE.  FUMARATE  COPOLYMER 

D 

VINYL  CHLORIDE 

VCM 

0 

VINYL  ETHYL  ETHER 

VEE 

0 

V I NYL I DENEC  HLOR I DE 

VC  I 

0 

VINYL  NEODECANATE 

VND 

0 

VINYLTOLUENE 

VNT 

0 

WAX:  CANOELILLA 

D 

WAX:  CARNAUBA 

WCA 

D 

WAX:  PARAFFIN 

WPF 

D 

WAX:  PETROLEUM 

WELDING  FUhES 

D 

WHITE  SPIRIT 

D 

WHITE  SPIRIT,  LOW  AROMATIC 

D 

WINE 

D 

WOOL  CREASE 

D 

M- XYLENE 

XLM 

D 

Q- XYLENE 

XLO 

D 

P- XYLENE 

XLP 

D 

XYLENE  PARASOL 

0 

XYLFNOL 

ZINC 

XYL 

0 

ZINC  DIALKYLDITHIOPHGSPHATE 

ZDP 

D 

TOTAL  OF  699  ITEM(S)  IN  TABLE 


*  CHLOROD I FLUGROMETHANE  —  SEE  MONOCHLQRQD I FLUGROMETHANE 

*  ETHYL  HEXOIC  ACID  —  SEE  ETHYLHEXAMOIC  AC  IP 

*  ETHYLENE  OLYCOL  MONOETHYL  ETHER  —  SEE  2-ETH0XYETHAN0L 

*  GLYCOL  D I  AC  I  TATE  —  SEE  ETHYLENE  OLYCOL  D I  AC  I  TATE 

*  METHYL  AMYL  KETONE  —  SEE  N-AMYL  METHYL  KETONE 
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MERCHANT  VESSEL  PERSONNEL  INVOLVED  IN  THE  BARGING 
OF  BULK  LIQUID  HAZARDOUS  SUBSTANCES 
ON  THE  U.  S.  INLAND  WATERWAYS  SYSTEM 

The  purpose  of  this  paper  is  to  impart  information  about  merchant  vessel 
personnel,  particularly  tankermen,  who  work  on  U.  S.  documented  vessels 
transporting  hazardous  bulk  liquids  on  the  inland  waterways  of  the  United 
States.  Factors  present  in  the  maritime  workplace  which  Impact  on  the 
occupational  health  and  safety  of  this  group  of  workers,  are  focused  upon  and 
described.  To  facilitate  the  understanding  of  the  specific  work  milieu,  a 
"broad  brush"  general  description  of  the  U.  S.  maritime  industry  and  some 
information  about  the  inland  waterways  commerce  are  provided.  The  term 
"Inland  waterways"  refers  to  major  rivers  in  the  continental  Unitea  States, 
Including  the  Gulf  Intracoastal  Waterway.  Unless  otherwise  identified, 
vessels  are  tugs,  tow-boats  and  barges  which  ply  these  waters.  Seafarers  or 
seamen  are  individuals  who  hold  merchant  mariner  documents  Issued  by  the  U.  S. 
Coast  Guard.  In  general,  merchant  vessel  personnel  must  possess  this  document 
in  order  to  be  emoloyed  on  U.  S.  merchant  vessels  over  100  gross  tons.  There 
are  exceptions  to  this  requirement  which  are  listed  in  Title  46  of  the  U.S. 
Code,  Section  8701. 

The  first  section  of  the  paper  is  an  overview  of  the  maritime  industry 
and  the  elements  of  which  it  is  composed.  Included  In  this  section  are: 

(1)  definitions  of  terms  used,  (2)  delineation  of  federal  regulatory 
agencies  Involved,  (3)  identification  of  management  and  labor  organizations, 
(4)  descriptions  of  prevalent  work  practices  and  procedures,  and,  (5)  a 
general  description  of  the  present  economic  condition  of  the  maritime 
Industry.  The  second  section  Is  a  description  of  the  Inland  waterways 
Industry.  It  is  composed  of  information  and  statistics  about  the  Inland 
waterway  fleet--1ts  cormnerce,  workforce,  vessels,  amount  and  kinds  of 
hazardous  materials  transported,  licensing  and  endorsement  procedures,  medical 
services  and  health  benefits  for  seafarers.  This  second  part  concludes  with  a 
grouping  cf  relevant  exhiDlts.  The  third  section  focuses  on  the  tankermen  of 
the  Inland  waterway  fleet.  Information  is  Included  about  courses  and  tests 
required  of  those  seeking  endorsement  as  tankermen,  endorsement  procedures  as 
they  relate  to  hazardous  cargos,  and  proposed  new  regulations.  The  fourth  and 
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final  section  contains  a  discussion  about  health  care  for  «eixhant  vessel 
personnel.  Including  tankermen. 

Information  was  obtained  and  corroborated  through  telephone  interviews 
and  reference  materials  documented  in  the  text.  References  are  listed  at  the 
end  of  the  paper;  individuals  contacted  are  identified  In  Exhibit  9. 
Statistics  cited  about  commerce  on  the  inland  waterways  were  obtained  almost 
exclusively  from  a  publication  (Inland  Waterborne. .. 1981-82,)  of  the  American 
Waterways  Operators,  Inc.,  a  leading  maritime  inland  waterways  trade 
association,  and  a  statistical  document  serial  (Waterborne  Commerce. . . 1982) . 
published  annually  by  the  U.  S.  Corps  of  Engineers.  The  most  recent  year  for 
which  final  statistics  were  available  was  usually  1982.  The  Corps  of 
Engineers  compiled  its  1982  data  from  reports  of  movements  completed  In  1981 
and  reported  to  the  Corps  between  1  March  1981,  and  28  February  1982.  When 
pertinent,  and  where  possible,  data  for  previous  years  were  cited  to  indicate 
trends. 

Overview 

The  maritime  industry  is  an  enigma  to  most  people.  Its  impact  on  our 
lives  is  rarely  of  concern  and  when  considered,  It  is  often  thought  of  In 
general,  romantic  terms.  Nevertheless,  the  bulk  of  the  trade  between 
countries  all  over  the  world  is  carried  by  ship,  boat  or  barge.  Each  country 
sets  Its  own  rules  and  regulations  regarding  registry  of  vessels  and  conduct 
of  maritime  business  within  Its  national  waters.  Matters  of  international 
concern  are  discussed  and  acted  upon  by  the  International  Harltime 
Organization  (IMO),  an  agency  of  the  United  Nations. 

The  U.  5.  maritime  Industry  and  its  elements  are  usually  described  very 
generally.  For  example,  the  same  word  (e.g.,  ship,  boat)  Is  defined 
differently  by  the  people  or  organizations  making  reference  to  It.  As  with 
most  Industries,  the  maritime  industry  Is  loosely  divided  Into  a  variety  of 
segments  for  the  conduct  of  business,  maintenance  of  working  relationships, 
and  the  dissemination  of  Information.  Differentiation  of  the  maritime 
Industry  Into  portions  Is  almost  always  based  on  some  combination  of  fleet 
vessel  type(s),  cargo-carried,  and  trade  routes.  One  result  of  this  approach, 


which  Is  frequently  used,  is  a  separation  into  parts  commonly  referred  to  as 
deepsea,  inland  waterways.  Great  Lakes,  offshore,  and  fishing. 

In  a  way,  "deepsea"  and  "offshore"  are  the  approximate  counterparts  of 
"coast-wise  and  foreign"  and  "mineral  and  oil."  Since  the  latter  two  phrases 
are  not  as  vague,  it  was  suggested  that  these  labels  be  used  instead  (J.  8obb, 
personal  communication,  June  1985).  However,  ambiguities  remain.  For 
example,  using  this  general  classification,  ocean-going  tankers  can  be 
classified  some  of  the  time  as  being  in  the  mineral  and  oil  part  of  the 
industry  and  at  other  times  as  being  part  of  the  coast-wise  and  foreign 
portion,  depending  upon  the  way  the  vessel  is  registered  (J.  8obb,  personal 
communication,  June  1985).  Similar  ambiguities  are  prevalent  when  merchant 
vessel  personnel  are  discussed.  As  a  result,  personnel  who  work  aboard 
vessels  transporting  hazardous  bulk  liquids  are  frequently  referred  to  as 
"tankermen,"  whereas,  the  Coast  Guard  (CG),  which  regulates  these  matters, 
classifies  as  tankermen  only  those  seafarers  who  have  acquired  the  tankerman 
endorsement  on  their  merchant  mariners  document  (MMO).  However,  seafarers  who 
hold  a  valid  license  as  master,  mate,  or  engineer  are  permitted  to  serve  as 
tankermen  without  having  their  MMO  so  endorsed. 

As  a  general  rule,  each  section  of  the  Industry  is  regulated  by  different 
federal  agencies  and  commissions,  work  practices  vary  fr_,n  one  section  to 
another,  each  has  different  trade  association  and  management  organizations, 
and  each  section  often  relates  to  a  very  different  complement  of  companies  due 
to  the  part  of  the  maritime  trade  in  which  the  company  is  engaged.  The 
Congress,  the  Coast  Guard,  and  the  AFL-CIO  affiliated  unions  are  about  the 
only  exceptions  to  this  general  principle.  The  AFL-CIO  affiliated  unions  have 
little  or  no  presence  in  the  mineral  and  oil  portion  of  the  Industry.  They 
are,  however,  well  represented,  ard  play  an  active  role  in  each  of  the  other 
parts  of  the  industry,  including  fishing.  To  an  outside  observer,  each  sector 
seems  to  be  a  rather  tight  society.  There  are  many  groups  and  subgroups  that 
tend  to  talk  or  hot  talk  and  work  together  or  not,  according  to  well- 
established  maritime  protocol  and  long  institutional  memory  about  ancient 
favors  or  "beefs"  (complaints  or  disagreements).  In  the  past,  there  has  been 
little  cross-fertll Izatlon  and  interaction  between  the  various  parts  of  the 
maritime  industry.  There  have  been  few  known  efforts  to  form  coalitions  which 
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cut  across  the  full  spectrum  of  the  Industry  to  define  and  solve  common 
problems  such  as  the  Impact  of  hazardous  substance  exposure  on  the  maritime 
workforce.  Two  exceptions  to  this  general  trend  are  the  U.  S.  Coast  Guard 
(CG)  and  the  Seafarers'  Health  Improvement  Program  (SHIP). 

As  part  of  Its  regulatory  and  enforcement  responsibilities,  the  Coast 
Guard  has  been  one  instrument  for  cross-fertilization  and  dissemination  of 
information  to  various  parts  of  the  maritime  industry.  The  CS  has  been 
especially  effective  with  respect  to  setting  standards  regarding  the 
seaworthiness  of  vessels,  describing  prudent  ship  operation  and  identifying 
the  rudiments  of  safety  practices  for  merchant  vessel  personnel.  Another 
example  is  SHIP,  which  was  established  in  1978  under  the  auspices  of  the  U.  S. 
Public  Health  Service  (PHS).  At  its  inception,  this  forum  was  a  collaborative 
effort  between  PHS,  other  federal  agencies  and  the  maritime  industry.  A 
primary  purpose  of  SHIP  was  to  stimulate  communication,  interaction  and 
dissemination  of  information  among  relevant  parties  Interested  In  and 
responsible  for  various  aspects  of  the  health  and  safety  of  the  American 
seafarer.  PHS  responsibility  to  provide  medlca1  care  for  seafarers  was 
terminated  by  the  Omnibus  Budget  Reconciliation  Act  of  1981  (P.L.  97-35, 
section  986,  no  pagination).  Since  losing  PHS  as  a  sponsor  In  1981,  SHIP  has 
continued  as  a  non-governmental  organization  with  meeting  facilities  and  a 
limited  amount  of  administrative  support  provided  to  the  group  by  the  Maritime 
Administration  (MarAd),  Department  of  Transportation  (A.  Friedberg,  personal 
communication,  June  1985). 

Accurate,  reliable  and  up-to-date  data  about  the  maritime  labor  force  Is 
extremely  sparse  and  difficult  to  acquire.  No  federal  agency.  Including  the 
Coast  Guard,  maintains  a  file  of  active  duty  mariners  serving  in  the  Inland 
waterways.  The  CG  records  the  fact  when  licenses,  endorsements  and  other 
documents  are  Issued,  but  it  has  no  system  to  update  the  files  (J.  Pendegraft, 
personal  communication,  March  1985).  The  Office  of  Maritime  Labor  and 
Training  (OMIT),  In  the  Maritime  Administration  collects  and  compiles  various 
types  of  Information  in  small  data  sets.  Including  the  number  of  members  In 
AFL-CIO  affiliated  unions  (F.  Love,  personal  communication,  February  1985). 

The  report  of  the  number  of  each  union's  members  is  compiled  from  Information 
received  by  MarAd  from  telephone  requests  made  to  the  unions  {L.  Bartholow, 
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personal  communication,  January  1985).  Although  the  Public  Health  Service 
provided  medical  care  to  seafarers  from  1798  to  1981,  its  records  were  never 
useful  for  demographic  analysis  because  they  were  filed  by  patient  name  and 
facility.  The  PHS  records  of  individuals  were  rarely  consolidated  or 
aggragated  by  beneficiary  group  for  epidemiological  study.  Seldom  were  an 
individual's  previous  records  obtained  from  other  PHS  facilities  except  to 
solve  difficult  diagnostic  or  treatment  problems  (Source— the  writer,  based  on 
professional  experience  while  employed  in  the  PHS  Bureau  which  administered 
the  hospitals  and  clinics).  Federal  agencies,  trade  associations  and 
businesses  sucij  as  the  Marine  Index  Bureau  (MIB)  usually  base  their  estimates 
on  a  combination  of  individual  experiences,  tabulations  and  analyses  of 
specific  phenomena  self-reported  to  them,  and  information  extrapolated  from 
data  collected  for  other  purposes  by  themselves  or  another  organization  (MIB, 
memorandum  to  '*A11  MIB  Member  Companies, "--regarding  services  available  and 
how  to  report  to  MIB,  no  date  but  believed  to  be  circa  1978,  p.  1).  As  a 
result,  all  known  sources  of  statistics  about  merchant  vessel  personnel  are 
probably  too  incomplete  to  be  relied  upon  for  anything  more  than  general 
impressions.  It  is  possible  that,  because  of  the  subsidy  programs  adminis¬ 
tered  by  MarAd,  more  is  known  about  personnel  and  related  labor  practices  in 
the  co3st-wise  and  foreign  portion  of  the  industry  than  any  other. 

Maritime  unions  are  of  two  types,  mFL-CIO  affiliated  and  independent  or 
"company."  The  latter  type  unions  are  almost  exclusively  associated  with  the 
large  oil  companies,  and  their  members  work  in  the  mineral  and  oil  sector  of 
the  industry.  AFl-CIO  affiliated  unions  and  their  related  labor  practices  are 
better  known  than  the  independent  unions.  This  is  probably  due  to  the  high 
proportion  of  their  members  employed  aboard  many  of  the  subsidized  vessels  and 

vessels  under  contract  to  the  federal  government.  Total  AFL-CIO  affiliated 

| 

union  membership  nationwide  was  estimated  as  64,308  as  of  December  31,  1984 
(£.  Love,  personal  communication,  June  1985).  See  Exhibit  8,  pp.  1-3  for  a 
listing  of  seafarer  AFL-CIO  affiliated  and  Independent  unions  extrapolated 
from  Seafaring  Guide  and  Directory  of  Labor  Management  Affiliations  (1).  S. 
Department  of  Transportation  (DOT],  Maritime  Administration  (MarAd],  1982,  pp. 
1,  2,  4,  51,  and  52). 
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The  U.  S.  maritime  Industry  has  been  In  general  decline  for  many  years. 
Each  part  is  changed  by  Its  own  set  of  circumstances,  so  the  degree,  speed  and 
timing  of  deterioration  varies.  All  parts  of  the  industry  complain  about  some 
aspect  of  foreign  competition,  high  labor  costs,  newly  imposed  user  fees  or 
threats  thereof,  and  for  the  past  two  or  three  years,  about  the  high  cost  of 
health  care  services.  Companies  with  Inland  waterway  trade  routes  also 
compete  with  railroads  and  trucks  for  the  business  of  import-export  cargos  as 
well  as  terminal -to-termlnal  and  port-to-port  trade. 

Inland  Waterways 

Information  regarding  commerce  in  this  portion  of  the  Industry  Is 
included  so  that  general  projections  can  be  made  about  the  approximate  number 
of  workers  who  may  potentially  be  exposed  to  bulk  liquid  hazardous  substances 
in  the  course  of  their  work.  The  vessel  types  most  commonly  used  to  transport 
these  substances  on  the  Inland  waterways  are  tugs,  tow-boats  and  barges. 

The  primary  trade  association  of  maritime  companies  and  other  marine 
related  businesses  along  Inland  waterway  trade  routes  is  the  American 
Waterways  Operators,  Inc.  (AWO)  located  In  Arlington,  Virginia.  Much  of  the 
work  of  the  AWO  is  done  through  task  forces,  committees  and  conferences 
composed  of  AWO  members.  Efforts  are  directed  toward  Issues  of  concern  and 
Interest  to  AWO  members  and  the  groups  are  formed  or  dissolved  as  need 
dictates  (AWO,  Annual  Report  1983-1984,  no  publication  date,  p.  6).  The  AWO 
Is  concerned  about  vessel  personnel,  and  one  of  its  committees  Is  the  Safety, 
Health,  and  Training  Committee,  chaired  by  Howard  Case  of  Southern  Towing 
Company  (AWO,  Annual  Report  1983-1984,  no  publication  date,  p.  11).  AWO  staff 
support  for  this  committee  is  provided  by  John  Duke,  AWO  Vice  President, 
Southern  Region  (AWO,  Annual  Report  1983-1984,  pp.  21  and  23).  In  addition, 
as  a  public  service,  AWO  Issues  a  report  each  year  entitled  Inland  Waterborne 
Commerce  Statistics.  The  introduction  to  the  report  summarizes  its  contents 
(Inland  Waterborne. .. 1981-82,  no  page  number).  Pertinent  excerpts  include: 

"The  barge  and  towing  Industry. , .consists  of  some  1,200 
companies  operating  on  s.  system  of  25,543  miles  of  navigable 
Inland  and  intracoastal  waterways,  serving  87  percent  of  major 
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U.  S.  cities.  It  operates  a  fleet  of  4,890  towboats  and  tugboats 
with  a  combined  horsepower  of  7.6  million,  powering  a  fleet  of 
34,388  barges  with  a  capacity  of  49.9  million  tons.” 

"  ...In  1982,  the  last  year  for  which  final  figures  are 

available,  barges  carried  more  than  617.8  million  tons  of  freight, 
or  about  64.6  percent  of  the  close  to  one  billion  tons  of  total 
domestic  waterborne  traffic." 

"  ...over  60  percent  of  the  products  transported  by  barge  are 
energy-related,  i.e.,  38.8  percent  consist  of  petroleum  and 
petroleum  products  and  22.5  percent  consist  of  coal  and  lignite." 

"In  addition  to  energy  products,  the  industry  moves  grain  and 
grain  products  (9.5  percent);  chemicals  (6.9  percent);  sand, 
gravel  and  stone  (7.4  percent);  and,  in  substantial  quantities, 
more  than  100  kinds  of  bulk  materials,  Including  iron  and  steel 
products,  lime,  fertilizer,  logs,  marine  shells,  etc." 

Also  per  Inland  Waterborne  Commerce  Statistics  1981-82,  as  of  May  1982, 
the  number  of  towing  vessels  and  barges  of  the  U.  S.  operated  for  the 
transportation  of  freight  were; 


Towboats  and  Tugs 

-  4,890 

Dry  Cargo  8arges  and  Scows 

-  29,479 

Tank  Barges 

-  4,909 

Total 

39,278 

(A WO,  no  date  of  publication,  p.  5,  also  Included  as  Exhibit  2.) 

The  traffic  transported  on  Inland  waterways  in  1982  was  571,005,177  net 
tons  of  2,000  pounds  for  288,047,430,000  ton  miles  (AWO,  Ibid,  p.  11;  Included 
as  Exhibit  4).  Also  In  1981-82,  vessels  of  the  types  cited  above  carried 
239,640  thousand  net  tons  of  petroleum  and  petroleum  products  and  42,372 
thousand  net  tons  of  chemicals  and  fertilizers  (AWO,  Ibid,  p.  8,  Included  as 
Exhibit  5).  A  scan  of  data  In  Exhibits  1-6  listed  below  shows  that  although 
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the  number  of  vessels  operated  over  the  past  decade  increased  slightly,  the 
net  tonnage  carried  in  1982  was  the  lowest  since  1971  and  the  ton  miles 
traveled  in  1982  was  the  lowest  since  1977. 

The  Inland  waterways  workforce  In  1984  was  estimated  as  about  225,000,  of 
which  approximately  100,000  were  considered  to  be  "experienced1*  which,  in  this 
case,  means  they  had  practical  experience  and  some  training.  A  former  MarAd 
official  estimated  that  of  this  group,  possibly  20,000  had  acquired  the 
tankerman  endorsement.  Tours  of  duty  on  the  Inland  waterways  vary  between 
30-60  days.  However,  most  are  about  30  days  long  and  involve  multiple  voyages 
of  2-10  days.  Pay  for  seafarers  in  this  part  of  the  industry  is  based  on  a 
12-hour  day.  Work  is  performed  in  6-hour  shifts  around  the  clock  (i.e.,  6 
hours  on,  6  hours  off,  then  6  hours  on  again).  The  crew  size  on  most  barge 
tow-boats  was  estimated  as  between  11-15,  with  the  usual  maritime  split  of 
one-third  officers  and  two-thirds  unlicensed  personnel.  Workers  who  manage 
the  barges  are  members  of  the  tow-boat  crew  (E.  Love,  personal  communication, 
February  1985). 

Cargos  are  loaded  on  barges  and  unloaded  at  the  terminal  or  they  may  be 
handled  intermittently  by  a  fleeting  service.  The  number  of  barges  a  tow  boat 
maneuvers  varies  and  depends  upon  the  vessel’s  power,  the  cargo,  the  load  and 
the  waterway  route  (J.  Simpson,  personal  communication,  February  1985).  For 
the  past  two  or  three  years,  unemployment  has  been  high— estimated  by  some  as 
almost  half  of  the  Inland  waterways  workforce.  Jobs  are  down  because  the 
numbers  and  amounts  of  cargo  shipments  are  down  (E.  Love,  personal 
communication,  February  1985). 

Some  of  the  major  transporters  of  hazardous  substances,  particularly 
Subchapter  0  and  Subchapter  0  cargos,  were  identified  through  personal 
communications  (D.  Owen  and  J.  Simpson,  personal  communications,  February, 
March,  and  June  1985).  Page  number  In  parenthesis  after  company  name  refers 
to  page  number  In  Inland  River  Guide  (1984)  on  which  more  detailed  Information 
can  be  found  about  the  company).  Companies  identified  Included:  Agrlco 
Chemical,  p.  22;  Allied  Chemical,  p.  26;  American  Commercial  Barge  Lines 
(currently  In  court  trying  to  fight  a  hostile  takeover  by  CSX),  p.  28;  Amoco 
Chemical— Division  of  Southern  Towing,  listed  as  Amoco  Oil,  pp.  29  and  30; 
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BASF  Wyandotte,  p.  34;  Dow  Chemical,  p.  74;  Oupont,  p.  77;  Monsanto,  p.  128; 
Stau'-fer  Chemical,  p.  161;  Union  Carbide,  p.  170;  and  Hooker  Chemical  (listed 
as  terminal  only),  p.  271  (Owen,  1984,  pp.  22,  26,  28,  29-30,  34,  74,  77,  128, 
161,  170,  and  271).  The  Inland  River  Guide,  1984,  also  lists  238  public 
terminals,  108  fleeting  and  harbor  service  firms,  49  independent  tanker  firms 
and  approxlamtely  1,260  private  terminals  (Owen,  1984,  pp.  185-262,  297-348, 
349-355,  and  263-293  respectively). 

Although  commerce  along  the  Inland  waterways  has  not  declined  as  much  as 
In  some  other  portions  of  the  Industry,  in  the  past  few  years,  business  has 
been  poor.  Since  about  1983,  unemployment  has  been  high,  labor-management 
disagreements  have  been  more  evident,  there  has  been  increased  labor  strife  as 
well  as  a  greater  number  of  bankruptcies  and  forced  mergers.  Persons  close  to 
this  part  of  the  industry  are  concerned  about  more  dire  consequences  In  the 
next  few  years  (J.  Simpson  and  also  E.  Love  in  separate  personal 
communications,  February,  March  and  April  1985). 

For  further  elaboration  on  Information  in  this  section,  please  refer  to: 

EXHIBIT  1  -  A  Ma\)  of  the  United  States  on  Which  the  Major  Inland 

Waterways  are  Illustrated  (AWO,  Inland  Waterborne. .. 1981-82, 
centerfold) 

EXHIBIT  2  -  Number  of  Towing  Vessels  and  Barges  by  Type  of  Vessel  and 
Waterways  (AWO,  Ibid,  p.  5) 

EXHIBIT  3  -  Number  of  Towing  Vessels  and  Barges  for  Years  1977-198?-.  By 
Type  of  Vessel  (AWO,  ibid,  p.  6) 

EXHIBIT  4  -  Traffic  Transported  on  Inland  Waterways  of  the  United  States 
(AWO,  Ibid,  p.  11) 

EXHIBIT  5  -  Domestic  Barge  Traffic  by  Broad  Product  Classification  (AWO, 
Ibid,  p.  8) 
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EXHIBIT  6  -  Principal  Commodities  Transported  on  the  Inland  Waterways 
1980,  1981  and  1982  (AWO,  Ibid,  pp.  13-14). 

EXHIBIT  7  -  Domestic  Barge  Traffic  by  Selected  Commodity  Codes  1982 

(U.  S.  Army,  Corps  of  Engineers,  Waterborne  Commerce  of  the 
United  States,' Calendar  Year  1982.  Part  5  -  National 
Summaries,  1984,  p.  30) 

(Exhibits  1-6  were  photocopied  from  Inland  Waterborne  Commerce  Statistics 
1981-1982,  Exhibit  7  was  extrapolated  from  Table  10,  Waterborne  Commerce  of 
the  United  States,  Calendar  Year  1982.  Part  5  -  National  Summaries,  1984, 
p.  30). 

Tanfcermen 

Extensive  and  detailed  Information  about  the  knowledge  required  and 
responsibilities  of  the  tankerman  was  found  in  the  U.  S.  Coast  Guard  document 
CG-174,  A  Manual  for  the  Safe  Handling  of  Flammable  and  Combustible  Liquids 
and  Other  Hazardous  Products  (U.  S.  Department  of  Transportation  ( OOT 1 ,  Coast 
Guard  (CG|,  1976).  This  document  was  provided  to  the  author  by  a  Coast  Guard 
official  who  made  other  significant  contributions  to  this  paper  by  providing 
background  information,  additional  documents,  and  sharing  some  of  his 
knowledge  about  the  milieu  In  which  tankermen  work  (J.  Pendegraft,  personal 
communications,  March  1985). 

The  tankerman  endorsement  has  existed  for  many  years,  exactly  how  long 
seems  to  have  been  lost  in  history.  The  CG  official  who  provided  the  writer 
with  much  of  this  Information  recalls  seeing  reference  to  the  endorsement  in  a 
1955  CG  manual  (J.  Pendegraft,  personal  communication,  March  1985).  To 
acquire  the  endorsement,  seafarers  must  qualify  to  take  the  examination  and 
pass  the  test.  Qualifications  are  based  on: 

(1)  Practical  experience 

(2)  Training 

(3)  Examination 

(4)  Physical  standards 


(CG-174,  A  Manual . . . .  1976,  page  1-2). 

Requirements  for  tankerman  are  cited  In  the  Code  of  Federal  Regulations 
(CFR,  Shipping,  46  Parts  1  to  40,  subsection  12.20-1,  3  and  5,  1984,  pp. 
159-160).  A  valid  license  as  master,  mate,  pilot,  or  engineer  permits  the 
holder  to  serve  In  this  capacity  without  a  separate  certificate  as  tankerman. 
Seafarers  holding  other  classifications  of  merchant  mariner  documents  must  be 
qualified  for  certification  by  the  CG.  Qualified  applicants  are  Issued  a 
merchant  mariners  document  endorsed  with  the  rating  of  tankerman  and  the  grade 
or  grades  of  liquid  cargo  the  holder  Is  qualified  to  handle. 

It  was  estimated  that  over  half  of  the  seafarers  who  get  the  tankerman 
endorsement  do  so  through  practical  experience  alone  by  working  their  way  ur 
through  the  ranks.  The  others  take  an  approved  tankerman  course  at  one  of 
several  maritime  schools  (J.  Pendegraft,  personal  communication,  March  1985). 
In  addition  to. learning  how  to  handle  products  safely,  an  important  part  of 
many  courses  Is  the  development  of  fire-fighting  knowledge  and  skills  (J. 
Pendegraft,  personal  communication,  March  1985).  Moreover,  the  CG  Is  In  the 
process  of  reevaluating  the  need  for  additional  requirements  In  several  areas, 
including  physical  qualifications  (Federal  Register,  "Certification  of 
Seamen,"  February  4,  1985,  pp.  4875-4877). 

The  current  regulations  require: 

"(a)  ...shall  present  a  certificate  of  a  medical  officer  of 
the  United  States  Public  Health  Service  or  other  reputable 
physician,  attesting  that  his  eyesight,  hearing  and  physical 
condition  are  such  that  he  can  perform  the  duties  required  of  a 
tankerman,  (b)  The  medical  examination  Is  the  same  as  for  an 
original  license  as  engineer,  except  that  the  applicant  will  be 
given  a  color  vision  test  required  for  a  licensed  deck  officer  as 
set  forth  In  section  10,02-5  of  this  subchapter,"  (CFR,  Shipping, 

46  Parts  1-40,  1984,  p.  160).  Occupational  safety  and  health 
regulation  enforcement  aboard  vessels  Is  the  responsibility  of  the 
CG  by  virtue  of  a  memorandum  of  understanding  between  CG  and  the 
Occupational  Safety  and  Health  Administration  (OSHA),  signed  in 


1983  (Federal  Register,  "Authority  to  Prescribe...,*  March  17, 

1983,  pp.  11365-11366). 

It  Is  unknown  how  many  tankerman  endorsements  are  currently  held  by 
working  seafarers  or  those  actively  seeking  employment  as  tanker-men.  There 
are  also  no  records  of  the  grade  or  grades  of  cargo  that  holders  of  endorse¬ 
ments  are  qualified  to  handle,  nor  the  number  of  documents  which  become 
invalid  due  to  death,  retirement,  or  disability  of  tankerman  endorsement 
holders  (J.  Pendegraft,  personal  communication,  March  1985).  CG  information 
reported  to  MarAd,  indicates  that  between  1980-1983,  7,775  tankerman 
endorsements  were  Issued: 

2,412  -  1980 
1,924  -  1981 
2,082  -  1982 
1,357  -  1983 
7,775 

(E.  Love,  personal  communication,  February  1985). 

Tankerman  endorsements  are  Issued  for  cargos  classified  as  A,  B,  C,  0, 
and  E,  LFG  (liquefied  flammable  gas)  and  IPG  (liquefied  petroleum  gas)  based 
on  the  flammability  or  combustibility  of  the  product.  The  more  hazardous 
products  are  classified  as  A.  CG  definitions  for  the  different  classifica¬ 
tions  and  grades  are: 

FLAMMABLE  LIQUIDS  -  Arc  those  liquids  which  give  off  flammable 

vapors  (as  determined  by  flashpoint  from  an 
open-cup  tester)  at  or  below  a  temperature  of 
80  degrees  F.  Within  this  class  there  are 
three  grades,  which  based  on  Reid  vapor 
pressure. 

Grade  A  -  Flammable  liquids  are  those  having  a  Reid 

vapor  pressure  of  14  pounds  per  square  Inch 
(psi)  or  more.  Some  examples  are  casing  head 


or  natural  gasoline,  very  light  napthas  and 
butane  blend  (a  solution  of  petroleum  gas  in 
gasoline). 

Grade  8  -  Flammable  liquids  are  those  having  a  Reid 

vapor  pressure  of  more  than  8%  psl  but  less 
than  14  psi.  Most  commercial  gasolines  are 
Grade  B  liquids. 

Grade  C  -  Flammable  liquids  are  those  having  a  Reid 

vapor  pressure  of  8%  psl  or  less,  such  as  most 
crude  oils,  creosote,  benzol,  toluol,  alcohol, 
aviation  gasoline  Grade  115/145,  JP-4  jet 
fuel,  some  cut-back  asphalts  (asphalt  thinned 
with  volatile  oil): 

COMBUSTIBLE  LIQUIDS  -  Are  those  which  give  off  flammable  vapors  only 

above  80  degrees  F  (as  determined  from  an 
open-cup  tester).  Within  this  class,  there 
are  two  grades.  Grades  D  and  E,  based  on  flash 
point: 

Grade  0  -  Combustible  liquids  are  those  having  a  flash 

point  above  80  degrees  F,  but  below  150 
degrees  F,  such  as  kerosene,  JP-5  jet  fuel, 
light  oils,  distillates  and  a  few  heavy  crude 
oils. 

Grade  E  -  Combustible  llquis  are  those  having  a  flash 

point  of  150  degrees  F  or  above,  such  as  heavy 
fuel  oils.  Bunker  C,  road  oil,  lubricating 
oil,  asphalt,  coal  tar  and  fish,  animal  or 
vegetable  oil. 

(CG-174,  "A  Manual...,"  1976,  pp.  1-5  and  1-6). 
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An  endorsement  is  valid  for  the  lifetime  of  the  document  of  the 
individual  (J.  Pendegraft,  personal  communication,  March  1985).  At  the 
present  time,  endorsements  for  specific  Subchapter  0  or  Subchapter  0  cargoes 
are  not  placed  on  a  tankerman's  WO.  However,  this  Is  subject  to  change.  New 
regulations  were  proposed  and  published  December  18,  1980.  The  Industry  and 
the  CG  have  been  discussing  them  ever  since  (Federal  Register,  "Tankerman 
Requirements...,"  December  18,  1980,  pp.  83290-83299).  It  Is  not  known  If  the 
new  rules  will  ever  become  law,  and  if  so  when.  Nevertheless,  as  frequently 
happens,  the  proposed  rules  have  made  an  impact.  A  good  example  of  this 
influence  is  demonstrated  by  the  fact  that,  in  the  interim,  most  of  the 
tankerman  courses  have  been  redesigned  to  meet  the  more  rigorous  criteria  (J. 
Pendegraft,  personal  communication,  March  1985). 

The  p-oposed  regulations  are  scheduled  to  provide  for  tankerman  endorse¬ 
ment  classifications  and  set  standards  for  handling  dangerous  liquids  and 
liquefied  gases  as  defined  by  the  Inter-Governmental  Maritime  Organization 
(IMG).  Currently,  those  companies  or  terminals  which  handle  Subchapter  0  and 
Subchapter  0  products  write  a  letter  to  the  nearest  CG  Captain  of  the  Port 
requesting  CG  recognition  of  "person- in-charge"  cn  the  vessel  or  In  the 
terminal  responsible  for  handling  Subchapter  0  nr  Subchapter  D  cargos.  If  the 
request  is  granted,  this  letter  1>.  posted  on  thr.  vessel  or  in  the  terminal  and 
the  designated  person  is  responsible  for  the  handling  of  the  products.  He  (or 
she)  must  also  direct  the  work  of  all  the  other  personnel  in  the  terminal  or 
on  the  vessel  with  respect  to  maintenance  during  transport,  loading  and 
unloading  (J.  Pendegraft,  personal  communication,  March  1985).  The  same  CG 
official  estimated  that  river  tankermen  most  frequently  hold  0  and  E 
endorsements  and  more  seafarers  with  tankerman  endorsements  work  on  the  Inland 
waterways  than  work  on  ocean-going  vessels  engaged  in  trade  to  foreign  ports. 

Health  Care 

Maritime  tradition,  "Jones  Act"  case  law  and  maritime  labor  contracts  are 
replete  with  statements  and  rulings  holding  the  vessel  owner/eperator  of  U.  S. 
documented  vessels  responsible  for  provision  of  medical  care  to  officers  and 
crew  and  compensation  for  illnesses  and  Injuries  sustained  in  "the  service  of 
the  vessel."  Accordingly,  personnel  aboard  vessels  are  not  eligible  for 
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worker's  compensation.  The  Coast  Guard  enforces  standards  and  regulations 
affecting  the  occupational  safety  and  health  of  seafarers  aboard  vessels  In 
U.  S.  waters.  Including  the  Inland  waterways  (Federal  Register,  “Authority 
to...,"  March  11,  1983,  pp.  11365-11366).  The  U.  S.  Public  Health  Service 
(PHS)  was  established  in  1798  to  care  for  "sick  and  disabled  seaman."  Any 
seafarer  whose  work  aboard  a  U.  S.  documented  vessel  Involved  its  operation, 
defined  as  “navigation,  preservation  and  care,"  and  who  had  the  requisite  "sea 
time,"  was  eligible  for  health  care  services  in  any  of  the  PHS  facilities 
(PHS,  Bureau  of  Medical  Services,  "Health  care...,"  1980,  p.  1).  That 
entitlement  was  terminated  September  30,  1931,  by  the  Omnibus  Reconciliation 
Act  of  1981,  P.l.  97-35,  signed  August  13,  1981.  When  the  PHS  facility  system 
was  closed  in  1981,  it  was  comprised  of  9  hospitals  and  27  clinics  (Source— 
the  writer,  based  on  professional  experience  while  employed  in  the  PHS  Bureau 
which  administered  the  nospital  and  clinic  system). 

Even  while  seafarers  were  entitled  to  medical  care  through  PHS  hospitals 
and  clinics,  most  unions  had  their  own  clinics  and  health  plans  through  which 
their  members  (and  in  some  Instances,  dependents)  could  receive  care.  Primary 
funding  for  the  union  plans  was  and  is  derived  from  a  negotiated  employer 
contribution  to  the  joint  company-union  trust  fund  and  Is  computed  on  a  man- 
per-day  basis.  The  preemployment  examination  usually  required  of  unlicensed 
seafarers  prior  to  each  coast-wise  and  foreign  voyage  rarely  Is  required  of 
personnel  working  on  Inland  waterways  because  those  individuals  (officers  and 
unlicensed)  tend  to  work  for  the  same  company  on  one  to  three  year  contracts. 
However,  irrespective  of  the  part  of  the  Industry  in  which  they  work,  any 
seafarer  (licensed-unlicensed,  union-nonunion)  may  be  required  by  the  company 
and/or  the  union  to  undergo  annual  or  biannual  physical  examinations  (E.  Love, 
personal  communication,  January  1985). 

The  health  and  safety  of  tankermen  and  all  other  seafarers  is  Impaced  by 
conditions  of  the  maritime  workplace.  The  same  small  group  of  people  must 
operate  the  vessel  24  hours  a  day,  seven  days  a  week.  There  are  no  "fresh 
troops"  available  as  in  most  land-based  industries  that  operate  on  an  eight- 
hour-a-day  schedule  and  a  five-day  workweek.  Added  stress  results  from  the 
vast  technological  changes  that  have  increased  the  size  and  complexity  of 
vessels.  There  has  been  no  corresponding  Increase  In  the  size  of  crews. 
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Crews,  In  fact,  have  been  reduced  In  number  of  personnel  required.  Ocean¬ 
going  vessels  average  crews  of  25-30;  Inland  waterway  vessels  average  crews  of 
11-15.  Also,  hazards  abound  In  necessary,  recurring  functions  when  loading 
and  unloading  combustible,  flammable,  and/or  toxic  substances  and  when 
maintaining  sophisticated  equipment  under  adverse  weather  conditions.  The 
crew's  duties  require  skilled  use  of  complicated  apparatus  while  standing  on 
unsteady  platforms.  The  lighting  Is  often  poor,  and  the  work  area  wet  and 
slippery.  High  noise  levels  and  Intense  heat  are  normal  components  of  work  In 
certain  areas  such  as  the  engine  room  or  the  galley.  Officers  and  crew  must 
adapt  to  vast  extremes  in  temperature. 

Seafarers  are  required  to  work  seven  days  a  week.  They  receive  overtime 
pay  for  all  work  over  40  hours.  Workday  patterns  vary.  Coast-wise  and 
foreign  Industry  oi'rlcers  and  crew  work  two  four-hour  watches  (shifts)  during 
every  24- hour  period.  They  have  eight  hours  off  between  each  watch.  On 
Inland  waterway  vessels,  personnel  wo rx  six  hours  on  duty  and  six  hours  off 
(E.  Love,  personal  communication,  February  1985).  The  nature  of  the  working 
conditions  demands  cooperative,  competent  performance  on  the  part  of  each  crew 
member.  Preservation  of  life  and  safety  takes  precedence  over  Individual 
rights  and  privileges. 

Once  "signed  on,"  crews  are,  of  necessity,  subject  to  much  stricter 
compliance  with  the  demands  of  officers  for  the  aforementioned  reasons. 

Debate  and  questioning  of  authority  Is  not  permitted.  Serious  charges  can  be 
lodged  against  seafarers  who  do  not  follow  orders.  This  sometimes  leads  to 
"bottled-up"  emotions  and  physical  reactions  such  as  heightened  blood  pressure 
levels,  migraine  headaches,  heart  malfunctions,  gastro-intestlnal  problems  and 
other  anxiety-related  Illnesses. 

Mariners,  Including  those  who  work  on  the  Inland  waterways,  are  more  at 
risk  of  Infection,  on-the-job  accidents  and  exposure  to  hazardous  and  toxic 
sutstances  than  land-based  workers.  Their  workplace  Is  constantly  on  the 
move.  Unlike  most  workers  whose  jobs  are  In  one  community,  mariners  receive 
care  from  a  variety  of  sources,  usually  In  many  different  locations.  Although 
a  mariner  may  have  a  regular  source  of  care  In  their  home  port,  there  Is 
little  chance  of  obtaining  continuous  care  from  the  same  provider  when 
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working.  This  factor  can  also  Interfere  with  the  detection  of  subtle 
physiological  changes  such  as  those  caused  by  repeated  exposure  to  small  doses 
of  toxic  substances  over  an  extended  period  of  time. 

In  addition  to  regular  sources  of  health  care,  seafarers  who  become  111 
or  Injured  on  the  vessel  are  taken  to  the  nearest  port  for  medical  care  if  the 
ailment  cannot  be  handled  on  the  vessel.  As  a  result,  parts  of  any  seafarers 
medical  history  may  be  lodged  in  a  myriad  of  hospitals  and  doctor's  offices 
scattered  among  various  ports  and  the  surrounding  area.  Notations  regarding 
the  particular  illness  or  injury  and  associated  evencs  are  recorded  in  the 
ship's  log  of  the  specific  voyage  on  which  they  occur.  Rarely,  if  ever,  is 
there  consolidation  of  any  type,  so  records  remain  isolated  and  incomplete. 

Although  not  to  the  same  degree  as  for  seafarers,  the  health  care 
delivery  system  is  fragmented  for  most  Americans  and  many  groups  are 
confronted  with  problems  of  access  and  continuity  of  care  as  well  as  the 
prudent  utilization  of  health  care. services.  Nationwide,  rapidly  escalating 
costs  for  health  care  have  made  the  rise  in  health  care  costs  consistently 
steeper  than  the  rise  in  the  Consumer  Price  Index.  The  most  current 
statistics  on  these  indicators  are  contained  in  a  report  the  Department  of 
Health  and  Human  Services  is  required  to  send  to  Congress  and  the  President 
each  year  on  the  health  status  of  the  American  people.  An  excerpt  from  the 
"Highlights"  section  of  this  report  states: 

"In  1983,  health  care  expenditures  In  the  United  States 
totaled  $355.4  billion,  an  average  of  $1,459  per  person,  and 
comprised  10.8  percent  of  the  gross  national  product.  Between 
1982  and  1983,  the  medical  care  component  of  the  Consumer  Price 
Index  (CPI)  Increased  nearly  three  times  the  overall  inflation 
rate  (8.7  percent  versus  3.2  percent).  During  this  period  the 
hospital  room  component  of  the  CPI  increased  by  11.3  percent,  a 
smaller  Increase  than  between  1981  and  1982  (15.7  percent). 

Hospital  care  expenditures  continued  to  claim  the  largest  share  of 
the  health  care  dollar,  accounting  for  41  percent,  of  health  care 
expenditures  In  1983..."  (DHHS,  National  Center  for  Health 
Statistics,  Health  United  States  1984,  p.  3). 
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For  a  number  of  years,  the  Economic  Policy  Division  of  the  Chamber  of 
Commerce  of  the  United  States  has  conducted  an  annual  survey  of  employee 
benefits  offered  by  a  cross  section  of  American  companies  (Chamber  of  Commerce 
of  the  United  States,  Employee  Benefits  1983,  1984,  p.  4).  The  February  1985 
Issue  of  Coalition  Report  published  by  the  U.  S.  Chamber  of  Commerce's 
Clearinghouse  on  8usiness  Coalitions  for  Business  Action  reported  on  the 
Chamber's  most  recent  survey  which  found  that: 

"American  employers  paid  more  than  $100  billion  for  private 
and  public  health  insurance  in  1983.  It  was  estimated  that 
approximately  $82  billion  or  75  percent  of  this  money  was  spent 
for  private  health  insurance  and  about  $18.5  billion  c r  31  percent 
was  spent  for  Medicare,"  (Clearinghouse  on  Business  Coalitions  for 
Health  Action,  "U.  S.  Chamber's  Benefits  Survey,1'  Coalition 
Report,  February  1985,  p.  I). 

Maritime  employers  are  at  a  greater  disadvantage  than  owner /managers  in 
most  other  industries.  They  are  located  in  widely  separated  ports  all  over 
the  country  and  the  world.  Their  workers  are  rarely  in  the  same  locale  as  the 
main  office  of  the  company.  Communication  of  the  needs  and  desires  of  either 
management  or  labor  is  difficult.  Maritime  law,  work  practices  and  tradition 
peculiar  to  the  Industry  are  superimposed  and  are  an  intricate  part  o'  all 
negotiations  on  health  matters.  For  example,  merchant  vessel  personnel  have 
an  unequivocal  right  to  a  trial  by  jury  for  personal  injuries  suffered;  In  the 
course  of  their  employment  (46  USC  688,  placed  into  law  as  an  amendment  to  the 
Merchant  Marine  Act  of  1920,  which  Is  better  known  as  "the  Jones  Act." 
Committee  Print,  98th  Congress,  1st  Session,  "The  Merchant  Marine  Act, 

1938...,"  p.  172.  This  document  is  a  compilation  of  laws  of  Interest  to  the 
Merchant  Marine  and  Fisheries  Committee,  U.  S.  House  of  Representatives). 

Since  maritime  workers  are  rarely  eligible  for  workers  compensation,  a  greater 
financial  responsibility  fccrues  to  the  employer.  This  situation  is 
aggravated  by  the  current  lack  of  a  cohesive  plan  for  the  delivery  of  health 
services,  knowledge  about  what  services  are  being  used  and  how  much  of  the 
company  or  unions’  resources  are  being  subsumed  by  this  required  employee 
benefit.  The  maritime  Industry  has  not  yet  become  involved  In  the  growing 
revolution  taking  place  in  the  health  care  field. 


8-19 


Concern  about  escalating  costs  has  motivated  many  land-based  employers  to 
become  Involved  In  developing  cost-effective  health  delivery  plans.  They  have 
developed  coalitions  to  determine  employees'  health  car?  needs,  patterns  of 
utilization,  and  costs  to  productivity  resulting  from  time  lost  due  to 
accident  or  illness.  Through  business  coalitions  and  other  means,  many 
managers  have  Increased  their  knowledge  and  understanding  about  the  value  and 
cost-effectivenes?  of  including  preventive  health  care,  health  education  and 
rehabilitative  services  in  employee  benefit  plans.  Those  whose  workers  are 
exposed  to  dangerous  conditions  are  especially  alert  to  the  financial  disaster 
that  can  result  from  lack  of  attention  to  health  and  safety  matters  in  the 
workplace.  Enhanced  public  awareness  of  the  dangers  of  to*ic  or  flammable 
materials  has  also  provided  added  impetus  to  this  concern  about  occupational 
health  and  safety.  Alternative  plans  which  change  traditional  patterns  of 
health  care  delivery  have  proven  to  be  effective  in  the  improvement  of  health 
care  cost  and  utilization  trends.  Some  of  these  techniques  can  be  adapted  and 
applied  effectively  in  the  maritime  workplace. 
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NUMBER  OF  TOWING  VESSELS  AND  BARGES  OF  THE  UNITED  STATES 
OPERATED  FOR  THE  TRANSPORTATION  OP  FREIGHT  AS  OP  MAY  I,  1982 


Exhibit  2 
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Reference:  Inland  Waterborne  Commerce  Statistics  1981-82,  p.5 
American  Waterways  Operators,  Inc.;  Arlington,  VA. 


NUMBER  OP  TOWING  VESSELS  AND  BARGES  OP  THE  UNITED  STATES 
OPERATED  FOR  THE  TRANSPORTATION  OP  PRBJOHT  POR  THB  YEARS  I977-1M3 
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American  Waterways  Operators,  Arlington,  VA. 


Exhibit  4 


TRAPPIC  TRANSPORTED  ON  INLAND  WATERWAYS  OP  UNITED  STATES 

(Excludes  of  Greet  Lakes) 

Net  Tons 

Tear 

Of  1.000  Poundsl 

Ton-Mil  as 

1949 

193,417,791 

22, 411,  Ml,  000 
• 

• 

INS 

471,490,493 

152,912,240,000 

1969 

499,099,210 

164,529,799,000 

196? 

500,911,733 

174,592,979,000 

1961 

310,904,639 

179,339,707,000 

1N9 

$49,491,359 

197,666,323,000 

19T0 

553,599,211 

204,094,966,000 

19?1 

590,470,417 

210,003,291,000 

1972 

597, 253, 337 

229,734,230,000 

19?3 

SN, 459, 513 

232,307,991,000 

19?4 

599, 219, 334 

247,430,999,000 

19?S 

592,211,492 

243,039,898,000 

1978 

907,703,695 

287, 218.  *M,  000 

19?7 

912,149,130 

277,38'  ,000 

1979 

924,015,527 

290, 3t  ,41,000 

1979 

920,092,932 

302,901,779,000 

1910 

929,162,723 

310,945,090,000 

1911 

913,919,593 

312,258,371,000 

1991 

571,053,177 

299,047 ,430,000 

1  Known  duplications  resulting  from  reporting  of  Idantical  shipments  over  two  or  more 
waterways  have  been  eliminated  except  that  the  figures  for  1945  and  subsequent 
years  represent  originated  traffic. 


Source:  Inland  Waterborne  Commerce  Statistics  1931-82,  p.  11 
American  Waterways  Operators,  Inc.;  Arlington,  VA. 
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Exhibit  6 


f  two? At  COMMODITY  TRANSPORTED  OK  THE  INLAND  WATERWAT3 
Of  THE  UNITED  STATES  (EXCLUSIVE  Of  THE  GREAT  LAIOBI 
IN  NIT  TOM  Of  1JM  POUNDS-CALENDAR  TEARS  I  HO,  1*41  AND  1M3 


C£S2Sgt2 

Orain  and  (rain  products 
Soybeans 

fraah  fish  and  shellfish 

—  »- 

Marina  shells,  umanufaetured 
Iran  ora  snd  ooneentratss 
Alumnus  ora  and  eoneantrataa 
Mnynaaa  ora»  and  ooneantrataa 
Nanrarrous  ora  eoneantrataa,  n.a.e. 

Coal  and  lignite 
Crurt  patrol aun 
Limestone 

Sand,  graael  art  crushed  rock 
Clay  and  atrtsetural  slay  products 
Sulphur,  dry  and  liquid 
Nonaatall  ie  minerals,  n.a.a. 

Sugar 
Ml  eases 

Yaga  tab la  aits,  nurgarlne,  shortening 
Tallos,  an  anal  oils  and  fats 
Animal  foods 

ItaTted  logs 
Pulpnaod,  lag 

Luther  art  aaoad  products ,  am.  furniture 
fulp 

Paper  and  pap or  products 
Soditsn  hydros  Ida 
Oort  tar,  oil,  gas  products 
Alcohols 

Banana  art  toluene 
Sulphuric  acid 

Basic  chart  oats  art  prortsets,  n.a.e. 
fertiliser  and  fertiliser  enteritis 
Qa  saline 
Jet  fuel 

Karoo ana 

Distillate  fuel  oil 
Residual  fuel  oil 
Lrtri eating  oils  end  greases 
Naphtha,  petrol  sun  solvents 
Asphalt  ur  and  pitches 
Orta,  petrol  sun  ooke 
Liquefied  gases 

Other  petroleun  and  coal  products 

Building  meant 

Lfert 

Slag 

Iren  msd  steel  preduets  («/fsr reel  leys' 
Ires  art  steel  scrap 
Mate  and  scrap,  n.a.e. 

Mter 

Other  aomedltias 


IMP  INI  1M1 

J1.4S4.34S  SS. 233,710  SI, 412, 7*1 

11,117  ,*4t  13,177,2*4  II, *07,131 

1,112, MS  2.321.712  2,133, ISt 

133,332  411. U*  233,117 

1,241,1*3  *,429,(13  1, 230.S1J 

4, 47*. 2*1  3,331,2**  *M,U1 

4*3,  *41  Sit.  3*4  217,207 

310,122  130,302  111,*?* 

723,112  34*, 277  3T»,*21 

131,313,379  147,313,433  130, 144, 773 

47,(00,130  1*. 303,74*  37,303,033 

4.173,7(1  3,(13,301  4.1M.213 

34.144,113  43,447 ,2*5  43,044,431 

1,333,(33  1,(41. 17*  472,442 

4,7*4,434  4.373.1*7  2,444.(22 

4, M2, 12*  4,043,20*’  4,7*4,301 

117, 034  343,(01  *4*. 244 

413,134  433,7*4  317, Ml 

1,370,33*  1.133.31*  1.137.M3 

44*  ,437  341,(34  123,143 

4,343.34*  4, Ml, 334  4,347,310 

703,144  411.37*  3M.107 

14,733.434  13,1*1.412  12,410,(04 

1.431.771  1,475,777  1,470, *30 

a. 2*4, 70S  2.044,113  1,*7«,*41 

*44,1*1  *72.117  7*1,17* 

1,(15.200  1,777,300  1.47*.  *30 

3 ,1*1  ,M7  1,703,144  2,314,1*1 

1,343.4*9  1,341,44*  1,144, 137 

2.1*4.143  7.2*1,047  2,332,191 

1,434.34*  1 ,313,331  2. *43, 413 

2.223.203  2, OS*. 37*  1,543,17* 

17,373.127  ir.2t*.*3I  14. 170, 2d* 

*,240, *71  1.230.711  7,403,7*1 

13,437,3*7  13. 7*0. *37  12,077.1** 

4,3**,**7  4, (44, 4*4  4.771,2*4 

1. MT.I14  1,2*0,331  1,102,13* 

14 ,713 ,944  34, 74*.  147  30. M*. 124 

*1  ,021,43*  I2.129.M4  70.13*, 042 

2. 344. S3*  2.101.123  2.131.13* 

4.SM.3S2  1.403.1M  2.123.11* 

3,407 ,321  1.334. *4*  4.0M.SM 

1,32*. 544  4,144.(43  1.724,311 

M7,fi»  t.tM.HS  1 , 10t  ,31* 

2,  MI. 131  2. 204. Ml  7.0*1.341 

7.2*7,141  4, 34*. 31*  4.IM.JT1 

1.1W.144  1.2*4,  *41  1,170.444 

774, M7  4 20.  *7*  444.2*2 

1. m.M*  T.Slt.M*  4.H7.M1 

2,  Ml,  *1*  1.2*1.332  1,1*4,123 

IS,J44.»T*  1*.  Ml.  173  22. 123, 17* 

2,  *00,770  1,114.  Ml  l, *47. *70 

3,2(3.114  3, 10*. 04  3  3.274.7*2 


GMSO  TOTAL 


12*. 1(2. 723  *13,11*. 3*1  371, 09*. 177 


Source:  Inland  Waterborne  Commerce  Statistics  1981-82.  pp.  13-14 
American  Waterways  Operators,  Inc.;  Arlington,  VA. 
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#  DOMESTIC  BARGE  TRAFFIC  -  SELECTED  COMMODITIES 
Calendar  Year  1962 
(IN  TONS  OF  2.006  POUNDS) 


BARGE  PERCENT  TOTAL 

CODE  PRODUCTS  TRAFFIC  BARGE  TO  '  DOMESTIC 

TOTAL  TRAFFIC 

TRAFFIC 


CHEMICALS  AND  ALLIED  PRODUCTS 


£610 

Sodium  Hydroxide 

3, 321,797 

87.2 

3,809,738 

£611 

Crude  Tar,  Oil,  Ga«  Products 

1, 190,030 

89.0 

1,336,654 

£812 

Dyes.  Pigment.  Tanning  Mats 

1,203 

33.7 

3,573 

2813 

Alconols 

2, 440, 333 

73.0 

3,253,  960 

2816 

Radioactive  Materials,  Wastes 

344 

2817 

Benzene  and  Toluene 

2,  963,  783 

88.3 

3,360,281 

2618 

Sulohuric  Acic 

1 , 609, 570 

99.9 

1,609,630 

2819 

Basic  Cnemicals  and  Prod,  Nec 

14,  958,019 

79.6 

18, 800,619 

2821 

Plastic  Materials 

97,018 

72.7 

133, 400 

2622 

Synthetic  Rubber 

82. 414 

98.3 

83, 839 

2823 

Synthetic  (Man  Made)  Fibers 

1,663 

2831 

Drug* 

1 

14,513 

2841 

Soao 

746 

.7 

100, 547 

2851 

Paints 

1,384 

6.4 

21,706 

2661 

Gum  and  Wood  Chemical* 

220, 079 

92.6 

237,649 

2871 

Nitrogenous  C^em  Fertilizers 

3,  370, 341 

96.3 

3, 427, 749 

2872 

Pot ass ic  Cnem  fertilizers 

1,068,208 

98.6 

1, 103, 294 

2873 

Phosoh^tic  Chem  Fertilizers 

283,261 

99.7 

286, 230 

2876 

Insecticides,  Disinfectant* 

2,013 

19.  1 

10,566 

2879 

Fertilizer  ana  Materials,  Nec 

3,453,014 

99.4 

3, 474, 437 

2e91 

Miscel laneous  Chemical  Prod 

363,384 

60.9 

600, 110 

CATEGORY  TOTAL 

35, 452, 642 

41,670,  364 

PETROLEUM  AND  COAL  PRODUCTS 


2911 

Gasoline 

34,349,769 

72.4 

73,  047,  346 

2912 

Jet  Fuel 

8,  143, 816 

62.3 

13,  078,  178 

2913 

Kerosene 

1,346,424 

69.3 

2,  231,674 

2914 

Dist i 1  late  Fuel  Oi  1 

40.  618, 274 

65.3 

62, 033, 773 

2913 

Residual  Fuel  Oil 

80,  996, 198 

71.3 

113,301,897 

2916 

Luoncating  Oils  and  Greases 

2, 215, 413 

43.3 

4, 889, 269 

2917 

Naontna,  Petroleum  Solvent* 

3,  653, 381 

71.4 

3,  118,313 

2918 

Asohalt.  Tar,  and  Pitches 

6, 379, 710 

91.7 

6,957,356 

2920 

Cone,  Petroleum  Cone 

3,  774,  248 

98.  1 

3,  845, 375 

2921 

Liauefied  Gases 

1, 376, 368 

98.8 

1,393, 114 

2931 

Asonalt  Building  Materials 

3,  824 

41.7 

9,  161 

2991 

Petroleum  and  Coal  Prod,  Nec 

2,  504, 039 

87.4 

2,866,314 

CATEGORY  TOTAL 

203.  363,  666 

290, 794, 370 

Extraoolated  from  Tab!#  10, "Domestic  Barg*  Traffic  -  Commodity  By  Tyoe  of 
Traffic. "  Nat fr borne  Qommergf  gf  ynijjg  Calendar  Year  1962, 

Part  3,  National  Summaries,  oage  30.  WRSC-WCUS-82-3.  Deoartment  of  the 
Arwy,  Coro*  of  Engineer*,  Water  Resource*  Suooort  Center.  Fort  Belvotr, 
VA  22066.  July  1964. 
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MARITIME  LABOR/ MANAGEMENT  AFFILIATION  INFORMATION 


AFL-CIO  AFFILIATED  SEAFARING  UNIONS* 


MMP  International  Organization 

of  Masters,  Mates  ana  Pilots  1(9,080 

MEBA  1  National  Marine  Engineers' 

Beneficial  Association 

District  1  9,681 

MEBA  2  Marine  Engineers’  Beneficial 

Association  -  Associated 
Maritime  Officers 
(Sometimes  referred  to  as 


MEBA2-AM0)  2,750 

MEBA  3  Raoio  Officers  union  (RQu- 

NMEBA3)  **59 

ARA  American  Racio  Assoc l at ion-MmP  450 

(Merced  witn  MMP  circa  1981) 

MSQ  Marine  Staff  Officers 

Associations  -SI UNA  90 

SOA  Staff  Officers  Association 

of  America  104 

MFU  Marine  fireman’s  union  1,672 

NMU  National  maritime  Union  20,000 

SIU  Seafarers  International  union 

of  Nortn  Arne. ica  (SIUNA  is  usee  15,902 
less  frecuently  tnan  SIu) 

Deeosea  -  .8,714 

Great  uawes  -  869 

Inlanc  Waterways  -  4,319 

SuP  Sailors'  union  of  tne  Pacific  3t000 

64, 308 


Sources  Office  of  Maritime  uaoor  arc  Training,  Maritime  Admimstrat  ion,  U.S. 

Deoartment  of  Transport  at  ion.  Information  as  of  Decemoer  31,  1934. 
(L.  Bartnolow,  oersonal  communicat ion,  January  1985.) 
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INDEPENDENT  TANKERMEN’  3  UNIONS;  (Not  affiliated  with  AFl-CIO,  usually 

referred  to  as  "company"  unions) 

o  American  Tanker  Officers*  Association 

o  Atlantic  Maritime  Officers  Association 
Atlantic  Maritime  Employees  Union 

o  Exxon  Radio  Officers'  Association 
Exxon  Seamen's  Association 

o  Getty  Tanker  Officers'  Association 
Getty  Tanxermen's  Association 

o  Gulf  Trading  and  Transoortat ion  Company 
(Deck  and  Engine  Officers  Only) 

o  Mooile  Tanker  0*f icers’  Associat ion 

Oil,  Cnemicai  ana  Atomic  workers,  i.ocal  S— 1 1 

o  Saoine  Independent  Seagoing  Officers  Association 
Saoine  Inaeoencent  Seamen's  Association 

O  Sun  Marine  Licensed  Officers  Association 
Sun  Marine  Emdiovees'  Association 

o  Tanker  Management  Inc.  Seagoing  Officers  Association 
Tanner  Management  Inc.,  Seagoing  Seamen’s  Association 

o  Texaco  Tanker  Officers'  Association 
~exaco  Radio  Officers’  Association 

Source:  Seafaring  Guide  and  Directory  of  Laoor  Management  0'filiatigns^ 
Office  of  Maritime  Laoor  ana  Training,  Maritime  Administration,  J.S. 
Deoartment  of  Transoortat ion,  Decemoer  196 2,  dp  31-56. 


lOnGS-iORE  UMQnS: 


IlA  Internat lonal  Longsnoremen' s  Association  (Af_-CIO) 
IlWJ  Internat lonal  Longs-oremen’ s  and  warehousemen' s  Union 


Source:  Seafaring  Gyige  arc  Directory  of  Laoor  Management  Af f liiafions^ 

Office  of  maritime  Laoor  and  Training,  Maritime  Acmim  strat  ion, 
u. S.  Deoartment  of  Transoortat ion,  Decemoer  1962,  oo  il-32. 
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NEGOTIATING  BODIES  AND  ASSOCIATIONS: 

o  AMA  -  American  Maritime  Committee 

Negotiates  with  MMP,  MEBA2/AM0,  ARA,  ROD,  SIU 

o  CISC  -  maritime  Service  Committee 

Negotiates  with  MMP,  WEBA,  ROJ,  SOA,  NMU 

o  T5C  -  Tanner  Service  CoMMittee 

Negotiates  with  mmP,  MEBA,  ARA,  ROu,  NMU 

o  PMA  -  Pacific  maritime  Association 

Negotiates  with  ILWU,  mSO,  SUP,  MCS,  MFu 

Source:  Seafaring  Guide  and  Directory  of  Lagor  Management  Affiliations., 

Office  of  Maritime  Laoor  and  Training,  Maritime  Acministrat ion, 
Deoartment  of  Transoortat ion,  Decemoer  1982,  od  1-2. 
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Director 
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GUIDELINES  FOR  INDUSTRIAL  HYGIENE 

Background 

One  of  the  important  functions  of  the  marine  transport  industry  Is  the 
transportation  of  bulk  liquid  products  in  tankers  and  barges.  These  bulk 
liquid  cargos  include  pure  chemicals,  gasoline,  crude  oil,  and  other  common 
chemical  and  petrochemical  products.  More  than  600  substances  are  regulated 
In  marine  transport  by  the  United  States  Coast  Guard  under  Title  46  of  the 
Code  of  Federal  Regulations. 

The  toxicity  of  bulk  liquid  cargos  ranges  from  substances  with  negligible 
toxicity,  such  as  edible  vegetable  oils,  to  highly  toxic  substances,  such  as 
carcinogens.  Many  of  the  cargos  are  liquid  organic  solvents  which  tend  to 
have  significant  vapor  pressures,  and  therefore  significant  potential  for 
respiratory  hazard  at  ordinary  temperatures.  Others  present  a  significant 
potential  for  absorption  of  liquid  or  vapors  through  contact  with  the  skin  or 
with  mucous  membranes. 

Marine  transport  personnel  who  handle  these  bulk  liquid  cargos  and  U.  S. 
Coast  Guard  personnel  Involved  in  regulation  and  inspection  of  marine  trans¬ 
portation  activities  are  potentially  at  risk  to  exposures  to  toxic  substances 
in  performance  of  their  normal  work  activities.  This  work  environment  is  a 
toxicological ly  hostile  and  potentially  hazardous  environment,  therefore,  the 
need  to  control  exposures  of  marine  workers  to  chemicals  and  to  monitor  their 
health  status  is  obvious.  This  paper  outV  les  such  an  industrial  hygiene  pro¬ 
gram  for  the  marine  hazardous  chemical  worker.  Industrial  hygiene  is  one 
element  of  a  marine  occupational  safety  and  health  program  comprised  of  three 
major  elements:  industrial  hygiene,  medical  monitoring  and  data  base 
management.  Industrial  hygiene  provides  an  active  set  of  preventive  measures 
to  avoid  adverse  chemical  exposures  and  otner  safety  problems.  Medical 
monitoring  provides  a  "safety  net"  to  monitor  for  adverse  health  effects  in 
the  worker  populations.  Oata  base  management  provides  a  record  of  data 
generated  and  provides  a  means  of  rapid  access  to  data  files  for  specific 
information  and  for  data  summaries. 

Scope  of  Industrial  Hygiene 

The  American  Industrial  Hygiene  Association  defines  industrial  hygiene  as 
“that  science  and  art  devoted  to  the  recognition,  evaluation  and  control  of 
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the  environmental  factors  and  stresses,  arising  in  and  from  the  workplace, 
which  may  cause  sickness.  Impaired  health  and  well  being,  or  significant 
discomfort  and  inefficiency  among  workers  or  among  citizens  of  the  community." 
The  objective  of  industrial  hygiene  is  to  prevent  occupational  diseases  which 
could  result  In  disability  or  death  and  to  maintain  the  health  and  well-being, 
both  mental  and  physical,  of  the  Individual  In  his  or  her  work  environment. 

Effective  control  cf  occupational  diseases  is  dependent  on  recognition  of 
the  causative  agent  or  agents.  The  essential  element  In  this  recognition  is 
the  ability  to  isolate  and  to  measure  the  etiological  agent  in  the  work 
environment.  Accordingly,  the  Industrial  hygienist  needs  airborne  contamina¬ 
tion  data  over  a  period  of  time  to  determine  if  a  health  hazard  exists.  For 
many  substances,  biological  specimens  from  the  workers  can  be  used  as  an 
indicator  of  exposure  in  conjunction  with  air  samples. 

Proper  sampling  technique,  calibration  of  equipment,  and  accurate  labora¬ 
tory  analyses  of  industrial  hygiene  samples.  Including  biological  samples, 
permit  proper  evaluation  of  exposures  from  both  the  environment  and  work 
practices.  The  concerted  efforts  of  the  industrial  hygienist,  the  physician, 
and  the  laboratory  chemist  assures  the  best  means  of  evaluating  potential 
exposures  to  hazardous  work  conditions.  Quantitative  data  collected  and 
properly  documented  provide  valuable  records  for  the  future.  Also,  these 
laboratory  data  can  be  indicative  of  compliance  with  standards  and 
regulations. 

A  properly  designed  industrial  hygiene  program  will  provide:' 

(1)  Uniform  early  recognition  of  health  threats  such  as  elevated 
concentrations  or  prolonged  exposures  to  permit  preventive  measures 
to  be  applied,  and 

(2)  Evaluation  of  those  substances  that  are  potential ly  capable  of 
causing  discomfort,  stress,  and  inefficiency  where  there  may  not  be 
any  clinical  symptoms  of  occupational  disease. 

Major  Elements  of  a  Karine  Industrial  Hygiene  Program 

This  paper  presents  guidelines  for  development  of  an  industrial  hygiene 
program  for  workers  exposed  to  hazardous  chemicals  in  the  marine  transporatlon 
industry.  The  program  is  designed  to  prevent  adverse  chemical  exposures  and 
to  avoid  other  safety  problems  by  training  workers  to  utilize  appropriate 
safety  equipment  and  to  follow  designated  safe  work  practices.  The  industrial 
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hygiene  program  accomplishes  this  by  providing  audits  of  compliance  with 
safety  protocols,  by  monitoring  levels  of  toxic  chemicals  In  the  workplace, 
and  by  design  of  environmental  controls  and  work  practices.  For  convenience 
of  discussion,  these  activities  have  been  divided  Into  five  major  topics: 

(1)  Recognition  and  evaluation  of  exposure  hazards, 

(2)  Control  of  exposures, 

(3)  Training  program, 

(4)  Audit  surveys  to  evaluate  exposure  control,  and 

(5)  Personnel  and  laboratory  support. 

Recognition.  An  l.idustrlal  hygiene  program  will  provide  recognition  of 
the  hazard  types  and  evaluation  of  all  work  activities  with  potential  for 
hazardous  exposures.  It  will  categorize  work  scenarios,  chemicals,  and  number 
of  workers  so  that  priorities  can  be  established  for  high  risk  situations 
having  the  largest  number  of  man  hours  with  potential  exposures.  This  effort 
will  require  evaluation  of  exposure  levels,  work  practices  and  procedures  by 
proper  use  of  calibrated  Instruments  and  sampling  devices. 

Control.  The  second  major  component  Is  control  of  exposures  through 
routine  application  of  safe  work  practices  and  other  control  measures  during 
all  potentially  hazardous  operations.  Control  measures  will  Involve 
Implementation  of  engineering  controls  to  reduce  or  eliminate  exposures, 
routine  application  of  a  hazard  conmiunlca.  Ion  system  to  Inform  workers  of  the 
potential  hazards  to  health  and  safety,  and  develooment  and  application  of 
work  scenario  and  chemical  specific  safe  work  practices.  The  compliance  of 
workers  to  safe  work  practices  Is  a  key  part  of  Industrial  hygiene.  It 
Involves  routine  Implementation  of  environmental  monitoring  to  assess  work¬ 
place  concentrations  In  confined  spaces,  routine  application  of  procedures  and 
controls  such  as  engineering  and  administrative  controls,  and  the  use  of  pro¬ 
tective  equipment.  To  be  effective,  these  procedures  and  controls  must  be 
followed  regularly  by  the  marine  workers. 

Training.  The  third  major  component  Is  the  training  of  workers  In  safe 
work  procedures  and  use  of  personal  protective  equipment.  The  training  should 
be  very  specific  to  actual  work  situations.  Testing  and  frequent  retraining 
must  be  an  Integral  part  of  this  activity. 

Audit  Survey.  The  fourth  element  Is  an  audit  function  of  the  Industrial 
hygienist  to  monitor  occupational  exposure  levels  of  toxic  chemicals  in 
various  work  practices,  to  monitor  compliance  with  established  regulations. 
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procedures,  and  controls,  to  assess  the  status  of  training,  and  to  ensure  that 
proper  records  are  being  maintained.  These  audits  must  be  performed  by 
trained  personnel.  Because  of  the  need  for  cost  effectiveness,  the  audits 
should  focus  on  the  high  risk  situations:  the  most  toxic  chemicals,  the  most 
dangerous  work  conditions  and  durations  of  potential  exposures,  and  the 
largest  numbers  of  employees.  These  audits  can  be  regularly  scheduled  events 
or  can  be  made  In  response  to  an  accident  or  episode  known  or  suspected  to 
present  a  serious  health  or  safety  problem. 

Support.  Implementation  of  a  marine  Industrial  hygiene  program  will  be 
accomplished  under  direction  of  an  Industrial  hygiene  staff  and  organization 
responsible  to  upper  management  for  occupational  safety  and  health.  In 
addition  to  In-house  management  and  staff,  a'  Jit  survey  teams  will  be  required 
to  perform  audit  surveys  at  all  hazardous  work  locations.  Arrangements  for 
adequate  and  appropriately  located  laboratory  support  will  also  be  required 
for  analysis  of  environmental  and  biological  samples. 

Summary.  A  summary  of  the  topics  Included  In  a  comprehensive  Industrial 
hygiene  program  appropriate  for  workers  exposed  to  hazardous  chemicals  In  the 
marine  transportation  Industry  Is  presented  In  Table  1.  In  certain  components 
of  the  Industry,  such  as  barge  operations  In  Inland  waterways.  It  may  be  mote 
difficult  to  Implement  all  aspects  of  the  comprehensive  program. 

Inputs  to  Medical  Monitoring 

The  Information  resulting  from  a  properly  designed  Industrial  hygiene 
program  has  a  number  of  uses.  Among  these  are  determination  of  compliance 
with  standards  and  regulations,  determination  of  potential  workplace  health 
problems  so  as  to  allow  preventive  measures  to  be  Introduced,  and 
determination  of  worker-speclf 1c  Information  such  as  personal  exposure 
concentrations. 

Certain  types  of  Information  resulting  from  an  Industrial  hygiene  program 
can  serve  as  important  Inputs  to  medical  monitoring  and  health  surveillance 
programs  for  those  workers  potentially  exposed  to  hazardous  chemicals.  These 
include: 

(1)  Results  of  IH  audit  surveys  reporting  workplace  concentrations 

observed  and  measured  for  specific  chemical  substances  or  mixtures 
of  chemical  substances  with  record  of: 

(a)  Worksite  location  and  description. 
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(b)  Work  scenario  description, 

(c)  Workplace  conditions,  protective  equipment  used,  engineering 
controls  employed, 

(d)  Identification  of  employees  performing  specific  work 
activities, 

(e)  Identification  of  specific  employee  for  all  personal  exposure 
sampling  or  biological  sampling, 

(f)  Description  of  the  hazardous  materials  observed  and/or 
measured, 

(g)  Specification  of  the  samples  obtained  and  the  results  of 
laboratory  analysis. 

A  standard  form  for  recording  such  Information  currently  in  use  by 

the  U.S.  Coast  Guard,  Number  CG-5386(4-85) ,  Is  presented  In 

Attachment  A. 


(2)  Record  of  entry  Into  confined  spaces  not  Intended  for  continuous 

employee  occupancy  Including: 

(a)  Workplace  location, 

(b)  Description  of  the  confined  space, 

(c)  Description  of  the  work  activities, 

(d)  Description  of  the  l.azards  expected  in  the  confined  space, 

(e)  Concentrations  of  c>em1cal  substances  measured  In  the  confined 
space  including  oxygen  level,  combustible  gas  concentration, 
and  concentration  of  toxic  substances, 

(f)  Identification  of  the  employees  entering  the  confined  space, 

(g)  Description  of  the  conditions  during  entry  Including  protective 
equipment,  ventilation,  monitoring,  and  duration  of  stay  In 
confined  space. 

The  use  of  a  confined  space  entry  permit  such  as  that  presented  In 

Attachment  B  would  provide  the  necessary  Information. 

(3)  Reports  of  Incidents  or  accidents  Involving  known  or  suspected 

ovenexposures  of  personnel,  with  record  of: 

(a)  Description  of  Incident  or  accident, 

(b)  Worksite  location  and  description, 

(c)  Work  scenario  description, 

(d)  Workplace  conditions,  protective  equipment  used,  engineering 
controls  employed, 


(e)  Description  of  the  hazardous  materials  observed  and/or 
Measured, 

(f)  Identification  of  the  specific  Individuals  with  known  or 
suspected  exposures, 

(g)  Sampling  and  analysis  data  for  all  measurements  Including  area 
concentrations,  personal  exposure  sampling,  and/or  biological 
sampling. 

An  example  Incident  report  form  for  collection  of  the  required 

Information  Is  presented  In  Attachment  C. 


TABLE  1 


GUIDELINES  FOR  AN  INDUSTRIAL  HYGIENE  PROGRAM  FOR  WORKERS 
EXPOSED  TO  HAZARDOUS  CHEMICALS  IN  THE  MARINE 
TRANSPORTATION  INOUSTRY 


Recognition  and  Evaluation  of  Exposure  Hazards 
Recognition 

(1)  Toxic  Substances 

(2)  Work  Scenarios 

(3)  Workplace  Locations  with  Exposure  Potential 

(4)  Routes  of  Potential  Exposure 

(5)  Numbers  of  Workers  Potentially  Exposed 

Evaluation 

(1)  Exposure  Levels  and  Lengths  of  Exposure 

(2)  Equipment  Requirements  and  Availability 

(a)  Protective  gear 

(b)  Environmental  Instruments 

(3)  Work  Practices,  Procedures,  and  Control  Measures  In  Use 

(4)  Records 

Control  of  Exposures 

Engineering  Controls 
Administrative  Controls 

(1)  Hazard  Communication 

(a)  Workplace  labeling 

(b)  Employee  Information  and  training 

(c)  Work  authorl zat ion  permits 

(2)  Safe  Work  Practices 

(a)  Work  scenario  specific 
(i)  Confined  spaces 

-  Entry  permit 

-  Environmental  monitoring  requirements 


(H)  Ullage  Gauging 
(111)  Other 


Control  of  Exposures  -  Cont'd. 


(b)  Chemical  specific  practices 

(I)  Carcinogens  (class  1) 

(II)  High  toxic  hazards  (class  2) 

(3)  Reporting 

(a)  IH  audit  reports 

(I)  Descriptive  report 

(II)  Concentrations  and/or  personal  exposures  measured 

(III)  Qata  for  Individual  medical  records 

(b)  Confined  space  entry  records 

(1)  Concentrations  and/or  personal  exposures  measured 

(il)  Personnel  entering  confined  space 

(c)  Incident  reports 

(I)  Descriptive  report 

(II)  Hazardous  materials  observed  and/or  measured 

(III)  Personnel  Involved 

(1v)  Concentrations  and/or  personal  exposures  measured 
Personnel  Protection 

(1)  Protective  Equipment 

(a)  Respiratory 

(b)  Dermal 

(2)  Instrumentation:  Concentration  Levels 

(a)  Oxygen  levels 

(b)  Flammability  levels 

(c)  Detector  tubes  -  tcxic  levels 

(d)  Maintenance  and  calibration  requirements 

Training  Program 

Hazard  Education 

(1)  Noise 

(2)  Chemical  Agents 

(a)  Modes  of  exposure 

(I)  Inhalation 

(II)  Skin  and  mucous  surfaces 

(III)  Ingestion 


(b)  Toxic  effects 


(I)  Acute  effects  -  high  level  exposure 

(II)  Chronic  effects  -  low  level  exposure 
(ill)  Genetic  effects  -  carcinogenic 

-  mutagenic 

-  teratogenic 

(3)  Radiation 

(a)  Ionizing 

(b)  Non-Ionizing 

(4)  Confined  Space  Hazards 

(a)  Oxygen  levels 

(b)  Flammability  levels 

(c)  Toxic  levels 

Hazard  Communication 

(1)  MSOS 

(2)  Emergency  Response  Guidebook 

(3)  Confined  Space  Entry  Permit 

(4)  Cargo  Information  Cards 

Protective  Equipment 

(1)  Noise 

(2)  Oermal 

(3)  Respiratory 

(a)  Fit  testing 

(4)  Radiation 
Detection  Equipment 

(1)  Instruments 

(a)  Oxygen  and  flammability  levels 

(b)  Calibration 

(2)  Oetectcr  Tubes 

(a)  Toxic  levels 

(b)  Limitations 


Training  Program  -  Cont'd. 

Work  Practices 

(1)  Confined  Space  Entry 

(2)  Ullage  Gauging 

(3)  Other 

Audit  Surveys  to  Evaluate  Exposure  Control 

Purpose  of  Audit  Surveys 
Action  Levels 

(1)  Occupational  Exposures 

(a)  Greater  than  S  TLV 

(b)  Medical  surveillance  required 

(2)  Potential  Hazard 

(a)  Greater  than  TLV  -  Remedial  action  required  if  toxicological 
assessment  confirms,  existance  of  hazard 

Survey  Schedules 

(1)  Initial  Survey 

(a)  Schedule  all  work  stations 

(b)  Prioritize 

(I)  Severity  of  hazard 

(II)  Numoer  of  workers 

(2)  Follow-Up  Surveys 

(a)  TLV  exceeded  on  Initial  survey 

(I)  Immediate  remedial  action  If  toxicological  assessment 

confirms  existance  of  hazard 

(II)  Immediate  follow-up  survey  if  remedial  action  has  been 
taken 

(b)  Greater  than  TLV  noted 

(1)  Follow-up  survey  on  regularly  scheduled  basis  -  Annually 
or  Biannual ly 

(c)  Less  than  TLV 

(I)  No  schedule  for  follow-up 

(II)  Follow-up  only  if  additional  information  indicates  need 


Audit  Surveys  to  Evaluate  Exposure  Control  -  Cont* 
Observations 

(1)  Compliance  with  Established  Procedures 

(2)  Records 

(a)  Training 

(b)  Hazards  communication 

(c)  Confined  space  entry  records 

(d)  Incident  reports 

Measurements 

(1)  Noise  Levels 

(2)  Concentrations  In  Confined  Spaces 

(3)  Personal  Exposure  Monitoring 

(4)  Biological  Monitoring 

Evaluation  and  Reporting 

II)  Measurements  and  Observations 

(2)  Action  Levels  Observed 

(3)  Follow-Up  Requirements 

Personnel  and  Laboratory  Support 

I  H  Staff  Organization 
Audit  Survey  Team 

(1)  In-House  Teams 

(2)  Consultant  Teams 

(3)  Certified  Industrial  Hygienists 

Laboratory  Support 

(1)  Capabilities 

(2)  Locations 
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1.  Worksite  Description 


Facility  Sampled: 


Worksite  (Sldq.,  Stop,  etc.) 


Deseriptioo  ol  Work  Operation 


Workplace  Conditions 
Protective  Equipment: 
£n*  Controls:  . 


2.  Hazardous  Materials  In  Ute 

Product  #  . -  -  Product  Class 

Product  Name  . .  ...  - .  ■—  - . - . . 


X  Sampling  and  Analysis  Data  Atmospheric  Conditions 

a.  Sampling  Data 
Sample  9 

Semple  Type  (P,  A  or  8) 

Semple  Location 


Collection  Medium  (T  ;F,-|) 
Sample  Data  ( mo-da- yr  I 
Sample  Instrument 
Calibration  Oate 
Sample  Rate  (8/minl 
Sample  Time  (min) 
Sample  Volume  ‘.V, 
Analysis  Requested 


08  Temp  (*  F)  R.  H.  1%)  Wind 


i _ 

J 

CAS  = 

1 

2 

3 

4 

NAME 

1 

2 

3 

4 

CAS  d 

5 

3 

7 

3 

NAME 

5 

6 

7 

3 

Sampled  bv 
b.  Analysis  Oata: 


Title 


Analytical  Method  (GAM| 

SCP  *i»  NIOSH  Method): 

Analytical  Results  (mg/M3) 

1, 

5. 

(f/ee)  (%) 

2. 

6. 

3. 

7. 

4. 

8. 

Oate  Sample  Received 

Date  Results  Reported 

|  Lab  Report  * 


Analyzed  8y 


Laboratory 


Comments: 


Oept  oT  Transo..  USCG-CC.ttaa  to 
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4.  Employ**  Expo «ura  Sampling  Data 

£MP  Nam*:  List,  Pint,  Ml  SSN*  Job  Titla,  Rata 

SSN 
RATE 

ESNO  ,  , 

FREQ  - -  - -  - 


P*9*  2  of  2  Pt9*t 


Job  Titla,  Rata  Sample  a  Eit  Exp 

Tima 

Ihflv., 
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5.  Hazardous  Matarialt  Inyentory 


Product  No. 

Product  Nam# 

Product  Cat* 

Fed.  Stock  No. 

Manufacturer 

PNO 

jORCE 

NM 


6.  Hazardout  Matarialt  Information 
Product  No. 

Product  Nam* 

Product  C’Mt 


Data  Sourc*  (check  one) 

C  CG-HMIS 

□  OOO-HMIS 

C  MFG.MSOS  (OSHA  FORM  201 

□  OTHER  (Explainl  _ 


Fad.  Stock  No. 

FED  Spec 

Major  Cham.  Ingredient!  (%) 


Protect!**  Measure* 
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ATTACHMENT  8 

EXAMPLE  CONFINED  SPACE  ENTRY  PERMIT 


CONFINED  SPACE  ENTRY  PERMIT 


PERMIT  NO.  OOOOl 


FOR  ENTRY  INTO:  CARGO  TANKS.  BALLAST  TANKS.  COFFERDAMS.  DOUBLE  BOT¬ 
TOMS.  FUEL  OIL  TANKS.  WATER  TANKS.  LUBE  OIL  TANKS. 
AND  OTHER  NORMALLY  CLOSED  SPACES  NOT  INTENDED  FOR 
CONTINUOUS  EMPLOYEE  OCCUPANCY. 


VESSEL  -  DATE  - 

TIME  OF  PERMIT  -  EXPIRATION  TIME  (MAX.  24  HRS.  )  - 

CONFINED  SPACE  TO  BE  ENTERED  - 


DESCRIPTION  OF  WORK  TO  BE  PERFORMED  - 


HAZARDS  EXPECTED  - 

- TOXIC  MATERIALS  - FLAMMABLE  MATERIALS 

- CORROSIVE  MATERIALS  - RESIDUAL  LIQUIDS 

- OXYGEN  DEFICIENCY 


- OTHERS  (SPECIFY) 


|  ALL  QUESTIONS  ,'tUST  BE  ANSWERED 

E3 

NO 

1. 

HAVE  VALVES  ON  PIPING  TO  THE  SPACE  BEING  WORKED 

BEEN  BLANKED  OR  CLOSED  AND  LASHED  TO  PREVENT 

ACCIDENTAL  OPENING? 

■ 

2. 

HAVE  APPROPRIATE  SIGNS  BSEn  POSTED' OR  TAC5""ATT  ACHED - 

TO  THE  APPROPRIATE  VALVES? 

■ 

■ 

3. 

HAS  THE  SPACE  BEEN  VENTILATED?  " 

■■■ 

4. 

HAS. THE  SPACE  ATMOSPHERE  BEEN  OAS  TESTED  AND  FOUND 

SAFE  FOR  ENTRY  AND  SAFE  FOR  WORK  TO  BE  DONE'* 

■ 

3. 

HAS  FORCED  VENTILATION  BEEN  PROVIDED  FOR  USE  DURINQ 

THE  JOB'’ 

m 

■ 

6. 

HAS  THE  WORKER  BEEN  FITTED  WITH  A  SAFETY  HARNESS  OR 
SAFETY  LINE? 

m 

■ 

7, 

DOES  THE  WORKER  HAVE  THE  PROPER  TOOLS  "FOR  Th£"  jflfer? - 

■Mi 

8. 

HAS  A  MAN  BEEN  ASSIGNED  TO  WATCH  THE" WORKER  AND  HAS 

HE  BEEN  TOLD  WHAT  HE  SHOULD  DO  IF  THE  WORKER  GETS 

INTO  TROUBLE? 

i 

i 

■ 

9. 

IS  THE  PROPER  RESCUE  AND  PERSONAL  PROTECTION  EQUIP¬ 
MENT  AVAILABLE  AT  THE  TANK  TOP'5 

■ 

■ 

■ 

HAS  ADEQUATE  ILLUMINATION  BEEN  PROVIDED?  *1 

H. 

HAVE  THE  MEN  INVOLVED  IN  THIS  JOB  BEEN  INFORMED  OF 

THE  HAZARDS  THAT  MAY  BE  ENCOUNTERED? 

H 

12. 

HAVE  THE  MEN  INVOLVED  IN  THIS  JOB  BEEN  OIVEN 
INSTRUCTIONS  REGARDING  THE  SAFE  AND  EFFICIENT 

METHOD  OF  DO  I NO  THE  WORK'? 

■ 

■ 

■ 

13. 

HAVE  THE  MEN  INVOLVED  IN  THIS  JOB  BEEN  TRAINED 

AND  TESTED  ON  THE  USE  OF  ANY  NECESSARY  PRO¬ 
TECTIVE  EQUIPMENT”? 

■ 

■ 

■ 

■ 

■ 

■ 

RESULTS  OP  OAS  TESTING 


ACCIH 

AC02H 

USCO 

CHEMICALS 

PREVIOUSLY 

TLV-TWA 

TLV-STEL 

IDLH 

SUBCHAPTER 

IN  THE 

SPACE 

(PPM) 

(PPM) 

(PPM) 

(0  OR  D) 

1. 

2. 

3. 

4. 
3. 
6. 
7. 


OXYGEN  CONCENTRATION  - X  MEASUREMENT  METHOD 

MEASUREMENT  LOCATION  - 


COMBUSTIBLE  OAS  TEST  - 7.LEL  MEASUREMENT  METHOD  - 

MEASUREMENT  LOCATION  - - - 

CALIBRATION  GAS  - 

TOXIC  CONCENTRATIONS  MEASURED: 

CHEMICAL  CONCENTRATION  MEASUREMENT 

MEASURED  (PPM)  LOCATION 


MEASUREMENT 

METHOD 


1 


2. 


3. 


4. 


5. 


6. 


7 


CONDITIONS  FOR  VALIDITY  OF  PERMIT 


t 


V 

\ 


REQUIRED  PERIODIC  OR  CONTINUOUS  MONITOR INC 


VENTILATION  REQUIREMENT 


PROTECTIVE  EQUIPMENT 

— HARD  HAT  — CHEMICAL  OOCCLES  — HEARING  PROTECTION  —CLOVES 

— CHEMICAL  RESISTANT  CLOTHING  —BREATHING  APPARATUS 
—SAFETY  HARNESS  — SAFETY  LINE  —CAS  TESTER 

— FIRE  EXTINGUISHER  — FLASHLIOHT  — OT>«R  (SPECIFY) 

SPECIAL  INSTRUCTIONS  - 


I  HAVE  INSPECTED  EACH  REQUIREMENT  ON  THIS  PERMIT  AND  STATE  THAT  THIS 
WORK  CAN  BE  DONE  SAFELY  AND  IN  COMPLIANCE  WITH  THE.  RULES  OF  THE  U.  S. 
COAST  OUARD  <4A  CFR  PARTS  30-40  AND  130-154).  COMPANY  POLICY.  AND 
THOSE  OF  ANY  APPLICABLE  LOCAL  AUTHORITY. 

SIGNATURE  OF  THE  OFFICER  IN  CHARGE  OF  THIS  WORK: 


I  HAVE  READ  THE  ABOVE  PERMIT  SIGNED  BY  THE  OFFICER  IN  CHARQE. 
(BY  SIGNING  THIS  FORM  THE  WORKER  INDICATES  THAT  HE  HAS  READ 
AND  UNDERSTANDS  THE  ABOVE  PERMIT  AND  WILL  ABIDE  BY  ITS 
CONDITIONS) 


SIGNATURE  OF  WORKER 

SIGNATURE  OF  WORKER 

TIME  IN-  TIME  OUT- _ 

TIME  IN-  TIME  OUT- 

-SIGNATURE  OF  WORKER 

-SIGNATURE  OF  WORKER 

TIME  IN-  TIME  OUT- 

TIME  IN-  Tire  OUT- 

-SIGNATURE  OF  WORKER 

-SIGNATURE  OF  WORKER 

TIf«  IN-  TIME  OUT- 

TIME  IN-  TIME  OUT- 

C- 19 


I 


LOG  OF  PERIODIC  OR  CONTINUOUS  WON I TOR  I NO 


CONFINED  SPACE  TO  BE  ENTERED  - 


CHEMICAL  ! CONCENTRATION  MEASUREMENT  MEASUREMENT 


TIME  MEASURED  j  (PPM)  LOCATION  METHOD  INITIA 


OFFICER  IN  CHARGE  _ 

NAMES  OF  PERSONS  WHOSE  INITIALS  APPEAR  ON  THIS  FORM 


ATTACHMENT  C 

incident  report  form 


INCIDENT  REPORT  FORM 


Date  of  Incident  or  Accident: 

Location  of  Incident  or  Accident: 

Description  of  Incident  or  Accident 

Personal  injuries: 

Exposures  to  toxic  chemicals: 
Exposures  to  physical  agents: 
Damage  to  equipment  or  facilities: 
Descriptive  conments: 

Workplace  Conditions 

Work  scenario  description: 
Protective  equipment  used: 
Engineering  controls  employed: 

Hazardous  materials  observed/measured 


Chemical  substances 

Concentrations  Measured*  _ 

Individuals  with  Knoxn  or  Suspected  Exposures* 


Name 

Title 

SSN 

Estimated  Duration 
of  Exposures 

★Attach  completed  copy  of  Form  CG-5386  for  ■'•ocumentation  of  sampling 
and  analysis  data. 
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GUIDELINES  FOR  BIOLOG  I  CAc  MONITORING 


Definition 

Biological  monitoring  of  exposure  to  industrial  chemicals  involves 
the  evaluation  of  the  internal  exposure  of  the  organism  to  a  chemical 
agent  (i.e.,  the  Internal  dose)  by  a  biological  method-  The  term  Internal 
exposure  or  Internal  dose  may  mean  the  amount  of  the  chemical  recently 
absorbed,  the  amount  already  stored  in  the  organism  (body  burden)  or  the 
amount  of  the  active  chemical  species  bound  to  the  sites  of  action.  Three 
types  of  measurements  are  usually  selected  to  evaluate  the  internal  dose: 

1.  The  concentration  of  the  substance  In  biological  media  (blood, 
urine,  expired  air,  saliva,  etc.); 

2.  The  concentration  of  its  biotransformation  products 
(metabolites)  in  biological  media; 

3.  The  determination  of  non-adverse  biological  changes  that  result 
from  reaction  of  the  organism  to  exposure. 

Historical  Background 

Elkins  (1954)  is  considered  to  be  among  the  first  to  advocate  the 
adoption  of  biological  monitoring  as  an  essential  element  of  an  industrial 
hygiene  program.  His  work  pioneered  correlations  between  exposure 
concentrations  of  industrial  chemicals  and  their  concentrations  in  body 
fluids.  Later,  Elkins  proposed  the  establishment  of  biological  threshold 
limit  values  for  chemicals  in  biological  specimens,  comparable  to  the 
threshold  limit  values  for  substances  in  the  industrial  atmosphere 
(Elkins,  1967).  More  recently,  the  American  Conference  of  Governmental 
Industrial  Hygienists  (ACGIH)  has  proposed  the  use  of  biological  exposure 
indices  as  warning  levels  of  biological  response  to  chemicals  or  the 
metabolic  products  of  chemicals  in  tissues,  fluids,  or  exhaled  air  of 
exposed  workers  (ACGIH,  1984). 

Purpose 

Biological  monitoring  Is  one  element  of  a  total  environmental  program 
for  control  of  Industrial  chemical  exposure,  which  also  includes  employee 
medical  monitoring,  environmental  controls,  and  the  monitoring  of 


contaminants  In  workroom  air.  The  main  objective  of  biological  monitoring 
of  exposure  Is  either  to  Insure  that  the  current  or  past  exposure  of 
workers  Is  "safe*  or  to  detect  potentially  excessive  exposure  before  the 
occurrence  of  detectable  adverse  health  effects.  It  Is  essentially  a 
preventive  medical  activity. 

Advantages  of  Biological  Monitoring 

The  greatest  advantage  of  biological  monitoring  is  the  fact  that  the 
biological  parameter  of  exposure  Is  more  directly  related  to  the  adverse 
health  effects  that  one  attempts  to  prevent  than  any  environmental 
measurement.  Therefore,  It  may  offer  a  better  estimate  of  the  risk  than 
ambient  monitoring. 

Biological  monitoring  takes  Into  consideration  absorption  by  routes 
other  than  the  lungs.  Many  Industrial  chemicals  can  enter  the  organism  by 
absorption  through  the  skin  or  the  gastrointestinal  tract.  For  these 
substances,  measurement  of  atmospheric  concentrations  may  not  provide  an 
accurate  Indication  of  the  exposure  dose. 

Many  physico-chemical  and  biological  factors  (particle  size  distribu¬ 
tion,  work  load,  ventilatory  parameters)  may  affect  the  relationship 
between  the  airborne  concentrations  of  chemicals  and  the  amounts  absorbed 
by  the  lungs.  For  example,  a  physical  load  of  100  Watts  doubles  or 
triples  the  respiratory  uptake  of  trichloroethylene  by  comparison  with  the 
uptake  at  rest.  The  dally  uptake  of  xylene  by  volunteers  exposed  to  the 
same  time-weighed  averrge  concentration  varies  with  the  environmental 
conditions  (constant  or  peak  exposures)  and  the  work  load. 

Other  variables  may  affect  the  relationship  between  airborne  concen¬ 
tration  of  a  chemical  and  the  amount  of  chemical  that  enters  an  organism 
by  any  route.  These  Include  personal  hygiene  habits,  smoking.  Individual 
variations  In  the  absorption  rates  of  chemicals  and  sex  differences  In 
absorption  rates. 

Mon-occuoatlonal  background  exposures  may  be  expressed  In  the 
biological  level.  The  organism  integrates  the  total  external 
(environmental  and  Industrial)  exposure  to  one  Internal  load. 
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Factors  and  Limitations  of  Biological  Monitoring 

Rational  biological  monitoring  Is  only  possible  when  sufficient 
biochemical  Information  has  been  gathered  on  the  mechanism  of  action 
and/or  the  fate  (absorption,  biotransformation,  distribution,  excretion) 
of  xenoblotlcs  to  which  workers  may  be  exposed.  Furthermore,  even  when 
this  Information  Is  adequate  to  suggest  a  potentially  useful  biological 
parameter,  other  prerequisites  must  be  met  before  applying  its  use  for  the 
routine  monitoring  of  workers  exposed  to  the  chemical.  These  include  the 
determination  of  an  acceptable  level  of  the  parameter,  the  variability  in 
the  biological  parameter,  and  potential  modifications  of  the  biological 
parameter  by  environmental  and  biological  factors  (other  chemicals,  drugs, 
diet,  diseases,  sex). 

For  many  Industrial  chemicals,  a  biological  parameter  can  be 
suggested  for  monitoring  exposure,  but  a  meaningful  biological  threshold 
limit  cannot  yet  be  defined.  Ideally,  the  permissible  value  of  a 
biological  parameter  should  be  defined  on  the  basis  of  the  relationship 
between  the  changes  In  the  biological  parameter  and  the  occurrence  of 
healtfvrelevant  biological  effects  in  groups  of  exposed  workers.  This 
relationship  is  frequently  unknown. 

Factors  to  be  considered  in  biological  monitoring  include  the 
inherent  complications  associated  with  specimen  sampling,  transporting  and 
storage  of  biological  specimens,  and  reliable  and  accurate  laboratory 
analyses.  Samples  should  be  collected  at  the  end  of  the  shift  in  which 
potential  exposures  occur,  and,  in  general,  no  later  than  24  hours  after 
exposure. 

Stnwary  Guidelines 

To  evaluate  internal  dose,  monitoring  of  the  concentration  of 
substances  in  biological  media  (blood,  urine,  ar.d  exhaled  air)  and  the 
concentration  of  biotransformation  products  (metabolites)  in  these 
biological  media  should  be  considered  as  one  element  of  a  marine 
occupational  safety  and  health  program.  The  main  objectives  of  such 
biological  monitoring  are  to  insure  that  the  current  or  past  exposure  of 
workers  is  safe  and  to  detect  potential  excessive  exposure  before  the 
occurrence  of  clinically  detectable  adverse  health  effects.  Because  these 


biological  parameters  are  more  directly  related  to  the  potential  for 
adverse  health  effects  than  any  environmental  measurement,  they  may  offer 
a  better  estimate  of  risk. 

To  augment  environmental  monitoring,  biological  monitoring  of  exposed 
or  potentially  exposed  workers  should  be  considered  for  the  following 
exposure  circumstances: 

1.  In  response  to  known  or  suspected  acute  overexposure  to  a 
specific  mixture  or  single  substance  during  an  unplanned, 
unexpected  Incident  or  accident; 

2.  To  determine  whether  or  not  protective  gear  worn  In  extremely 
hazardous  environments  adequately  protects  the  worker  from 
absorption  of  excessive  Internal  dose  through  respiratory  or 
dermal  routes  during  activities  In  response  to  an  accident,  or 
during  routine,  extremely  hazardous  operations; 

3.  To  augment  routine  environmental  measurements  during  Industrial 
hygiene  audits  of  marine  operations  involving  extremely  toxic 
substances  such  as  carcinogens  in  work  scenarios  with  high 
potential  exposure  hazard. 

When  operating  In  the  marine  environment  on  a  vessel  or  marine 
terminal,  the  use  of  Invasive  biological  sampling  methods  such  as 
venipuncture  Is  not  recommended  for  routine  operation*:.  Non-lnvaslve 
methods  which  require  minimal  training  of  both  worker  and  staff  and  which 
offer  no  Inherent  risk  to  the  individual  worker  are  more  appropriate  for 
the  marine  environment.  The  primary  non-invaslve  sampling  media  are  urine 
and  end  exhaled  air. 

The  requirements  to  support  biological  monitoring  are  quite 
strenuous.  Included  are: 

1.  Training  of  personnel  to  collect,  prepare,  store,  and  transmit 
samples  to  analytical  laboratories, 

2.  Supplies  for  sample  collection,  preparation  and  storage  of 
samples  until  transmittal  to  an  analytical  laboratory, 

3.  Collection  of  samples  within  a  specified  time  limit  from  time  of 
exposure, 

4.  Preparation  of  samples  for  storage  and  their  storage  under 
appropriate  temperature  conditions  until  transmittal  to  an 
analytical  laboratory, 


5.  Transmittal  of  samples  to  an  analytical  laboratory  under 

appropriate  temperature  conditions  within  a  specified  time  limit 
to  minimize  degrada*. 'on  of  the  sample. 

The  costs  associated  with  provision  of  these  requirements  may  be 
Impractical  for  application  to  one  or  more  of  the  exposure  circumstances 
discussed  previously. 

The  number  of  chemical  substances  for  which  biological  monitoring 
methods  have  been  developed  is  limited  by  the  availability  of  appropriate 
epidemiological  and  toxicological  data.  The  marine  hazardous  substances 
and  associated  biological  media  and  metabolites  for  which  biological 
monitoring  methods  have  been  developed  to  detect  excessive  internal  dose 
are  listed  In  the  following  section.  Table  1  presents  data  for  bulk 
liquid  cargo  substances.  Table  2  presents  data  for  hazardous  substances 
encountered  in  malntainance  operations.  The  availability  of  pertinent 
data  is  rapidly  changing  due  to  the  results  of  work  currently  underway  in 
the  U.S.  and  In  Europe.  As  sufficient  data  become  available  for 
additional  hazardous  marine  substances,  it  is  expected  that  the  list  will 
be  expanded. 

REFERENCES 

1.  ACGIH,  Threshold  Limit  Values  for  Chemical  Substances  and  Physical 
Aqents  in  the  Work  Environment  and  Biological  Exposure  Indices  with 
Intended  Changes  for  1984-85,  American  Conference  of  Governmental 
Industrial  Hygienists,  Cincinnati,  1984. 

2.  Baselt,  R.  C.,  Biological  Monitoring  Methods  for  Industrial 
Chemicals,  Biomedical  Publications,  Davis,  California,  1980. 

3.  Elkins,  H.  8.,  Analyses  of  Biological  Materials  as  Indices  of 
Exposure  to  Organic  Solvents,  Arch.  Ind.  Hyg.  Occ.  Med.,  Vol.  9,  pp. 
212-222,  1954. 

4.  Elkins,  H.  B.,  Excretory  and  Biological  Threshold  Limits,  Am.  Ind. 

Hyg.  Asso.  J.,  Vol.  28,  pp.  305-314,  1967. 

5.  Lauwerys,  R.  R.,  Industrial  Chemical  Exposure:  Guidelines  for 
Biological  Monitoring,  Biological  Publications,  Davis,  California, 
1983. 
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A  SELF-MAINTAINED  RECORD  OF  POTENTIAL  EXPOSURES 


Background 

Field  personnel  of  the  USCG  performing  marine  inspection,  pollution 
response,  and  pollution  prevention  activities  routinely  encounter  a 
potential  for  exposures  to  hazardous  chemicals  during  normal  work 
activities.  Some  of  the  bulk  liquid  cargo  substances  encountered  in  these 
activities  are  known  to  be  highly  toxic,  and  18  of  the  regulated  cargo 
substances  are  known  or  suspected  carcinogens.  This  work  environment  Is 
recognized  to  be  potentially  hazardous  and  warrants  medical  monitoring  of 
the  exposed  personnel. 

To  complement  such  medical  monitoring,  there  is  a  need  for  a 
systematic  record  of  exposure  information  for  field  personnel  who 
routinely  encounter  potential  exposures.  At  present,  no  routine  record  is 
maintained  for  recording  of  exposures  or  exposure  potential  for  these 
personnel.  This  paper  outlines  a  method  for  using  a  self-maintained  log 
to  systematically  produce  information  on  potential  exposure  for 
individuals.  Such  a  record  of  potential  exposures,  made  available  to  the 
examining  physician  at  the  periodic  medical  examination,  would  provide  a 
significant  aid  in  diagnosing  health  effects  potentially  related  to 
occupational  exposures. 

Method 


Data  Col  lection.  For  each  job  activity  involving  potential 
exposure  to  known  toxic  substances,  a  set  of  information  will  be  self- 
recorded  by  the  individual  using  a  specially  designed  form.  This 
Information  will  Include: 

(1)  Date  and  time  of  job  activity, 

(2)  Location  of  the  job  activity, 

(3)  Description  of  the  operations  going  on  during 
the  potential  exposure. 


(4)  Job  activity  of  the  Individual  worker  recording 
the  information, 

(5)  Identification  of  che  chemical  substance, 

(6)  Duration  of  the  potential  exposure  activity,  and 

(7)  Protective  equipment  utilized.  If  any. 

An  example  form  is  shown  in  Figure  1. 

Training  Requirements 

To  support  proper  use  of  a  seif -maintained  log  of  potential 
exposures,  personnel  will  require  training  regarding  job  activities  with 
potential  for  exposures  to  toxic  chemical  substances  and  information  on 
the  toxic  chemical  substances  to  be  aware  of  in  the  work  environment. 

Field  personnel  should  be  provided  a  listing  of  toxic  chemical  substances 
considered  important  for  purposes  of  the  potential  exposures  log.  This 
listing  should  include  all  Class  I  {Carcinogens)  and  Class  2  (High  Toxic 
Hazard)  substances  and  additional  substances  from  other  classes  as  defined 
by  the  Medical  Monitoring  Program.  An  appropriate  listing  will  need  to  be 
prepared  by  the  responsible  medical  or  safety  office. 

Review.  The  self-maintained  log  of  potential  exposures  will  be 
collected  at  Intervals  and  reviewed  by  supervisory  staff  for  completeness 
and  accuracy.  Only  work  activities  with  potential  for  exposures  should  be 
included  and,  only  then,  for  activities  which  involve  substances  which 
present  a  high  toxic  hazard.  The  supervisor  will  review  with  the  employee 
any  changes  in  data  collection  procedures  which  may  be  needed.  A  record 
copy  of  the  potential  exposures  log  will  then  be  filed  at  the  unit.  At 
intervals,  a  copy  of  each  potential  exposure  log  on  file  at  the  unit  will 
bo  forwarded  for  input  to  a  data  management  system. 

Data  Processing.  The  following  Information  from  the  potential 
exposure  log  will  be  input  for  data  processing:  Name,  title,  and 
identification  number,  date  and  time  of  potential  exposure  activity, 
chemical  substance  identification,  and  duration  of  potential  exposure 


Employee  Identification  Humber: 


V 


FIGURE  1.  EXAMPLE  POTENTIAL  TXPOSURE  LOG 


activity.  For  each  Individual,  a  data  file  containing  these  data  win  be 
established.  Additional  entries  will  be  made  to  the  Individual's  data 
file  as  subsequent  potential  exposure  logs  are  processed. 

The  Input  data  will  be  checked  for  redundancy,  so  that  data  for  the 
same  date  and  time  are  not  entered  more  than  once.  At  Intervals,  the  data 
contained  In  an  Individual's  file  for  a  specified  time  period  will  be 
processed  to  produce  one  entry  for  each  chemical  substance.  That  entry 
will  include  frequency  (number  of  separate  potential  exposure  episodes) 
and  total  duration  (summary  of  the  separate  durations).  The  time  period 
covered  In  the  summarized  data  will  also  be  retained  in  the  summary  file 
for  the  individual. 

Output:  From  the  data  in  the  summary  file  for  each  individual,  a 
listing  can  be  compiled  for  inclusion  in  the  medical  file  for  the 
Individual.  The  listing  would  Include: 

(1)  Employee  identification  (name  and  identification  number) 

(2)  Title 

(3)  Period  covered 

(4)  Potential  exposures: 

Substance  Frequency  Duration  (hrs) 


Discussion 

Use  of  a  self-maintained  potential  exposure  log  must  be  restricted 
to  personnel  who  are  properly  trained  and  motivated.  Improper  use  of  the 
log  could  generate  misinformation  regarding  the  potential  exposures  of  a 
given  individual.  If  the  Individual  is  lax  in  maintaining  the  record,  the 
log  will  indicate  fewer  episodes  of  potential  exposure  than  Is  true. 
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There  Is  also  the  obvious  potential  of  the  log  being  abused  by  an 
Individual  who  seeks  to  create  evidence  for  later  litigious  use. 

The  data  generated  by  this  method  are  labeled  "potential*  exposures 
because  there  is  no  specific  measurement  of  exposures,  but  rather 
Information  as  to  the  pretence  of  a  given  toxic  chemical  substance  during 
an  activity  known  to  Involve  a  potential  for  exposure.  Clearly,  the  data 
do  not  Indicate  known  exposures.  Accordingly,  output  for  Inclusion  In  the 
Individual's  medical  file  must  clearly  Indicate  that  the  substances  listed 
are  those  for  which  the  Individual  has  had  potential  for  exposure,  and  In 
no  way  describe  known  exposures. 
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AN  INDIRECT  METHOD  FOR  ESTIMATING  POTENTIAL  EXPOSURES 
TO  TANKER  VESSEL  CARGOS 


Background 

Studies  conducted  aboard  tanker  vessels  to  measure  occupational  exposures 
have  shown  that  workers  can  encounter  significant  levels  of  exposures  to  toxic 
chemicals  during  routine  work  activities  such  as  cargo  loading  or  tank 
cleaning  operations.  The  documented  concentrations  of  chemicals  and  durations 
of  exposures  Indicate  a  potentially  hazardous  work  environment  warranting 
medical  monitoring  of  exposed  personnel. 

To  complement  medical  monitoring,  there  is  a  need  for  a  systematic  record 
of  exposure  Information  for  Individual  workers.  At  present,  no  routine  record 
Is  maintained  for  the  purpose  of  recording  exposures  or  exposure  potential  for 
Individuals.  Personnel  records  are  maintained  regarding  job  title,  work 
assignment,  and  location  assignment  such  as  a  given  vessel  for  a  given  period 
of  time.  Records  arc  also  maintained  regarding  cargos  loaded  and  unloaded. 
These  and  other  records  for  specific  personnel  and  specific  cargos  are 
maintained  for  purposes  of  ship  safety,  organization  of  work  activities, 
payment  of  correct  wages,  and  to  record  the  cargos  received  and  delivered  In 
the  process  of  meeting  contracted  requirements. 

This  paper  outlines  a  method  for  linking  existing  personnel  and  cargo 
records  to  systematically  produce  Information  on  potential  exposures  for 
Individual  workers.  Such  a  record  of  potential  exposures,  made  available  to 
the  examining  physician  at  the  periodic  physical  examination,  would  provide  a 
significant  aid  In  diagnosing  health  effects  potentially  related  to 
occupational  exposures. 

Approach 

The  approach  to  design  of  an  Information  system  which  would  use  existing 
records  as  Input  and  provide  potential  exposure  Information  for  specific 
Individuals  as  output  Is  based  on  records  for  each  vessel  in  a  company's 
fleet.  Records  of  activities  of  each  vessel  are  maintained  at  shipping 
company  offices  to  record  the  personnel  assigned  to  the  vessel,  the  movements 
of  the  vessel  from  port  to  port,  and  the  cargos  handled. 


Records  of  personnel  assignments  and  records  of  cargo  activities  aboard 
such  vessels  will  be  used  to  correlate  cargos  with  worker  history.  This 
correlation  will  be  used  to  determine  potential  worker  exposure.  This 
potential  Is  dependent  on  only  two  parameters:  1)  having  a  work  assignment 
which  routinely  brings  the  worker  Into  potential  contact  with  cargos  or  cargo 
vapors,  and  2)  the  loading  of  specific  cargos  aboard  the  vessel  to  which  an 
Individual  Is  assigned.  Personnel  will  generally  fall  Into  one  of  two 
categories:  1)  deck  crew  and  officers  directly  Involved  In  cargo  transfer, 
tank  cleaning/tank  entry  activities,  or  other  cargo  related  activities,  and 
2)  others  who  do  not  routinely  work  with  cargos  such  as  workers  In  the  ship's 
galley  or  the  engine  room.  j 

The  approach  will  be  to  establish  a  chronological  llktlng  of  cargos 
loaded  and  to  compile  a  listing  of  such  cargos,  by  date,  for  each  worker 
aboard  the  vessel  who  is  assigned  to  cargo  transfer,  tank;  cleaning/tank  entry 
activities,  or  to  other  activities  determined  by  the  company  safety  office  to 
Involve  potential  for  exposures  to  cargos  or  cargo  vapors. 

Input  Requirements 

Two  types  of  records  will  be  used  for  estimating  potential  exposures: 

1)  records  of  personnel  assigned  to  a  vessel  and  2)  records  of  cargo  loaded. 

Personnel  Records.  For  each  vessel,  a  roster  Is  maintained  which 
documents  a  listing  of  all  personnel  assigned  to  the  vessel.  The  roster 
identifies  each  person  by  name  and  title.  The  title  provides  Information  as 
to  the  rank  of  the  Individual  as  well  as  the  type  of  work  to  which  the 
individual  Is  assigned.  Whenever  there  is  a  change  of  personnel  assigned  to 
the  vessel,  the  roster  is  updated  so  that  a  current  and  correct  roster  is 
maintained.  Copies  of  the  roster  are  maintained  aboard  the  vessel  at  all 
times  and  a  copy  Is  forwarded  to  the  office  of  the  shipping  company  whenever 
there  Is  a  change  In  the  ship's  personnel.  j 

Cargo  Records.  Each  time  a  vessel  loads  or  discharges  cargo,  a  set  of 

l 

Information  is  duly  entered  Into  the  ship's  record.  .  Included  in  this  record 
are  the  types  and  quantities  of  cargos  transferred.  For;  each  port  or  terminal 
visited  by  the  vessel,  a  report  Is  prepared  which  documents  the  types  and 
quantities  for  all  such  cargo  transfers.  A  copy  of  the  port  or  terminal 

I 

activities  report  Is  maintained  aboard  the  vessel  and  Isj  regularly  forwarded 
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to  the  shipping  company  offices  for  processing  and  maintenance  in  the 
company's  record  files. 


The  Indirect  Method  for  Estimating  Potential  Exposures 

The  method  employed  to  calculate  potential  exposures  Is  discussed  in  the 
following  steps: 

1.  Port  or  Terminal  Activity.  Receipt  of  a  port  or  terminal  activities 
report  at  a  company's  office  will  initiate  action.  For  any  cargo  loading 
activities  reported  In  the  form,  a  listing  of  the  specific  cargos  and 
quantities  loaded  will  be  prepared  on  a  separate,  specially  designed  form. 

The  date  on  which  each  loading  activity  occurred  will  also  be  recorded.  An 
example  form  for  recording  these  data  Is  shown  in  Figure  1. 

2.  Personnel  Roster.  For  each  date  on  which  cargos  were  loaded  aboard 
a  given  vessel,  a  copy  of  the  ship  s  roster  of  personnel  in  effect  for  that 
date  will  be  used  to  specify  the  personnel  potentially  exposed. 

3.  Personnel  Titles  and  Cargos  of  Interest.  The  shipping  company's 
medical  and  safety  offices  will  define  the  set  of  personnel  considered  to  be 
potentially  exposed  to  cargos  or  cargo  vapors  in  their  routine  work 
activities.  As  a  minimum,  titles  associated  with  deck  crew  and  officers 
directly  Involved  with  cargo  transfer  activities,  tank  cleaning/tank  entry 
activities,  or  other  cargo  related  activities  should  be  Included.  Titles  of 
other  members  of  the  ship's  personnel  may  be  Included,  at  the  discretion  of 
the  shipping  company's  medical  and  safety  offices. 

The  types  of  cargo  that  need  to  be  recorded  for  potential  exposures 
will  be  listed  by  the  shipping  company’s  medical  and  safety  offices.  These 
cargo  types  should  Include  all  Class  1  (Carcinogens)  and  Class  2  (High  Toxic 
Hazard)  substances  as  defined  by  the  Medical  Monitoring  Program.  Other  cargo 
types  could  be  included  at  the  discretion  of  the  shipping  company's  medical 
and  safety  offices. 

4.  Oata  Entry  and  Reduction.  Information  on  the  record  of  cargos 
loaded  and  the  roster  of  "hip's  personnel  will  be  input  to  a  data  management 
system  (OMS).  A  file  of  all  personnel  titles  and  cargos  of  interest  will  be 
maintained  In  the  OMS  for  data  selection  purposes. 

The  Input  data  will  first  be  reduced  to  consider  only  personnel 
titles  and  cargos  of  interest.  For  each  individual  bearing  a  title  of 


Date: 

Vessel  Identification: 

Terminal  Identification: 

Loading  Ho.  Type  of  Cargo  Loaded  Quantity  Loaded  (Tons) 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

Figure  1.  Example  Form  for  Record  of  Cargos  Loaded 

Interest,  a  file  will  be  established  and  data  for  all  cargo  loadings  for 
cargos  of  Interest  will  be  added  to  that  file,  sequentially,  by  date  of 
loading. 

The  record  for  each  Individual  will  then  be  reduced  to  a  single 
entry  for  each  different  cargo  type.  That  entry  will  Incluae  the  frequency 
(number  of  separate  loadings  of  the  cargo  type)  and  the  total  quantity 
(tonnage)  involved.  The  time  period  covered  in  the  summarized  data  will  also 
be  retained  in  the  summary  file  for  the  Individual. 

5.  Output.  From  the  data  In  the  summary  file  for  each  individual,  a 
listing  can  be  compiled  for  Inclusion  In  the  medical  file  for  the  Individual. 
The  listing  would  Include: 

(1)  Worker  Identification  (Name  and  Identification  No.) 

(2)  Title 

(3)  Period  covered 

(4)  Cargos  loaded: 

Substance  Frequency  Tonnage 


c  c 


Discussion 

The  method  described  herein  Is  labeled  "Indirect-  because  it  makes  use  of 
vessel  specific  Information  rather  than  individual  specific  Information.  That 
a  given  type  of  cargo  was  loaded  during  a  given  individual's  assignment  aboard 
a  tanker  vessel  does  not  indicate  a  known  exposure  of  the  individual  to  the 
substance.  However,  the  assignment  of  the  individual  to  the  vessel  at  the 
time  of  the  cargo  loading  does  constitute  an  exposure  potential,  depending  on 
the  job  assignment  of  the  individual  during  the  loading  or  during  any 
subsequent  handling  of  the  cargo  or  Involvement  with  the  cargo  tank  or  tanks, 
hoses,  or  other  equipment  which  come  in  contact  with  the  cargo  while  it  is 
carried  aboard  the  vessel. 

Accordingly,  output  which  Is  prepared  for  inclusion  In  the  individual's 
medical  file  must  clearly  Indicate  that  the  substances  listed  are  those  for 
which  the  individual  has  had  potential  for  exposure,  and  in  no  way  describe 
known  exposures. 
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DATA  MANAGEMENT  SYSTEM  CONCEPTUAL  DESIGN 


Introduction 

A  marine  occupational  safety  and  health  program  (MOSHP)  has  been 
developed  to  Improve  health  and  safety  conditions  of  the  marine  hazardous 
chemical  worker.  This  comprehensive  safety  and  health  program  is  comprised  of 
three  major  elements: 

(1)  An  industrial  hygiene  program  to  provide  an  active  set  of  measures 
to  avoid  adverse  chemical  exposures, 

(2)  A  medical  monitoring  program  to  provide  a  safety  net  to  monitor  for 
adverse  health  effects  in  the  worker  populations,  and 

(3)  A  data  management  system  (DMS)  to  provide  a  record  of  the  data 
generated  from  both  of  these  aforementioned  programs  and  to  provide 
a  means  of  rapid  access  to  data  files  for  specific  data  sets  and 
for  data  summaries. 

This  paper  presents  a  conceptual  design  for  the  MOSHP  QMS. 

Input  Data 

Input  data  for  the  OMS  will  be  collected  by  use  of  the  15  data  forms 
listed  in  Table  I.  A  copy  of  each  of  these  data  forms  is  presented  in 
Attachment  A.  DMS  Qata  Forms  1-9  are  standard  data  forms  currently  used  by 
the  USCG  office  of  Health  Services  as  Input  for  the  Coast  Guard  Occupa¬ 
tional  Health  Management  Information  System  (CGOHMIS).  DMS  Data  Forms 
10-15  have  been  specially  designed  to  provide  input  for  the  MOSHP  OMS. 

Implementation  of  the  MOSHP  by  an  industrial  user  group  would  require 
evaluation  of  the  applicability  of  the  information  on  DMS  Forms  1-15  for  the 
specific  user  and  preparation  of  a  set  of  user-sp»'df1c  data  forms.  It  is 
anticipated  that  the  user  specific  data  forms  would  identify  the  user  group 


TABLE  I.  QMS  DATA  FORMS 


DMS 

Form  No. 

Standard 
Form  No. 

Description 

1 

SF  93 

Report  of  Medical  History 

2 

SF  507 

Clinical  Record:  Continuation  of  SF  93  for  OMMP 

3 

CG  5197 

Occupational  History 

4 

SF  88 

Report  of  Medical  Examination 

5 

SF  507 

Clinical  Record:  Continuation  of  SF  88  for  OMMP 

6 

SF  507 

Clinical  Record:  Report  on  OMMP  Periodic  Examination 

7 

00  2215 

Reference  Audiogram  (Baseline  Exam) 

8 

00  2216 

Hearing  Conservation  Data  (Follow-up  Exams) 

9 

CGHQ  5386 

Industrial  Hygiene  Workplace  Monitoring  form 

10 

— 

Potential  Exposure  Log  (for  individual  workers) 

11 

— 

Record  of  Cargos  Loaded 

12 

— 

Record  of  Ship's  Personnel 

13 

— 

Incident  Report  Form 

14 

— 

Confined  Space  Entry  Permit 

15 

— 

Request  for  Industrial  Hygiene  Data 

each  of  the  forms  with  minimal  revisions  to  the  data  format  so  as  not  to 
require  revision  of  the  user-friendly  data  entry  mode  of  the  MOSHP  DMS. 


Approach 


The  approach  is  based  on  use  of  microcomputers  to  interface  with  the 
CGOHMIS  database  management  system  currently  being  implemented  by  the 
U.  S.  Coast  Guard  Office  of  Health  Services.  The  CGOHMIS  is  itself  an 
adaptation  of  the  Flow  II  Gemini  system  developed  by  Flow  General,  Inc.,  and 
is  operated  by  the  Coast  Guard  through  a  time  sharing  arrangement.  The 
capabilities  of  CGOHMIS  will  be  extended  for  two  separate  applica¬ 
tions:  one  for  U.  S.  Coast  Guard  operations  and  a  second  one  for  application 
to  the  marine  industry. 


All  programming  will  be  accomplished  on  IBM  PC  microcomputers.  The 
programming  will  be  considered  developmental,  not  operational,  and  no  changes 
will  be  made  to  CGOHMIS  software  during  this  developmental  work.  The  existing 
CGOHMIS  will  be  accessed  through  a  airect  time  sharing  arrangement  with  Flow 
General,  Inc.  An  I8M  PC  will  be  used  to  access  v-GOHMIS,  enter  data,  and 
execute  CGOHMIS  reports.  In  addition,  the  microcomputer  will  be  programmed  to 
create  augmentation  files,  data  entry,  edit,  and  execute  reports  on 
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augmentation  files,  merge  CGOHMIS  data  with  augmentation  files,  process 
CGOHMIS  and  augmentation  data,  and  execute  reports  on  merged  data. 


Conceptual  Design 


The  QMS  conceptual  design  Is  discussed  In  four  separate  parts: 

(1)  Baseline  OMS, 

1 

(2)  Level  1  Modification  -  Coast  Guard  Application, 

(3)  Level  2  Modification  -  Industry  Application,  and 

(4)  Further  Conceptual  Development. 


Baseline  OMS:  The  baseline  OMS  Is  the  CGOHMIS  database  management  system 
operated  by  the!  USCG.  CGOHMIS  Is  currently  structured  to  handle  data  obtained 
from  OMS  data  forms  1-9,  as  defined  In  Table  I.  Data  may  be  retrieved  from 
CGOHMIS  in  the  Torm  of  medical  records  and  reports  using  Flow  II  Gemini 
reporting  capabl 1 Itles.  Output  reports  and  report  formats  currently  available 
through  CGOHMIS!  are  depicted  and  discussed  in  Reference  1.  The  major 
components  of  the  CGOHMIS  database  are  Illustrated  in  Figure  1. 
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FIGURE  1.  CGOHMIS  DATABASE  COMPONENTS 


Level  1  Modification  -  Coast  Guard  Application:  The  Level  1  Modification 
for  the  Coast  Guard  Application  will  augment  the  baseline  DMS  with  potential 
exposure  information  obtained  from  Data  Form  10.  Logic  for  processing  data 
extracted  from  OMS  Form  10  and  description  of  the  output  format  is  provided  in 
Reference  2.  The  Level  1  Modification  will  allow  data  entry,  editing,  and 
execution  of  reports  based  on  Oata  Form  10  information,  and  the  merging  of 
these  data  with  the  Baseline  OMS  data  during  reporting. 

Level  2  Modification  -  Industry  Application:  The  Level  2  Modifica¬ 
tion  for  the  Industry  Application  will  augment  the  Level  1  Modification  with 
information  extracted  from  Oata  Forms  11-15. 


Oata  Form 

Description 

11 

Record  of  Cargos  Loaded 

12 

Record  of  Ship's  Personnel 

i3 

Incident  Report  Form 

14 

Confined  Space  Entry  Permit 

15 

Request  for  Industrial  Hygiene  Oata 

Logic  for  processing  data  from  Oata  Forms  11  and  12  and  description  of  the 
output  format  are  provided  in  Reference  3.  For  Oata  Forms  13  and  14,  the 
following  information  will  be  extracted  and  formatted  for  reporting: 


Data  Form  13: 


(1)  Description  of  incident  or  accident, 

(2)  Worksite  location  and  description, 

(3)  Work  scenario  description, 

(4)  Workplace  conditions,  protective  equipment  used, 
engineering  controls  employed, 

(5)  Description  of  the  hazardous  materials  onserved 
and/or  measured. 


Data  Form  13  (continued): 


(6)  Identification  of  the  specific  individuals  with 
known  or  suspected  exposures,  and 

(7)  Sampling  and  analysis  data  for  all  measurements, 
including  area  concentrations,  personal  exposure 
sampling,  and/or  biological  sampling. 

Data  Form  14: 

(1)  Workplace  location, 

(2)  Description  of  the  confined  space, 

(3)  Description  of  the  work  activities, 

(4)  Description  of  the  hazards  expected  in  the  confined 
space, 

(5)  Concentrations  of  chemical  substances  measured  in  the 
confined  space  Including  oxygen  level,  combustible  gas 
concentration,  and  concentration  of  toxic  substances, 

(6)  Identification  of  the  employees  entering  the  confined 
space,  and 

(7)  Description  of  the  conditions  during  entry  Including 
protective  equipment,  ventilation,  monitoring,  and 
duration  of  stay  in  confined  space. 

Report  formats  for  Oata  Forms  13  and  14  will  Include  output  prepared  for 
Inclusion  in  the  medical  record  file  of  each  individual  identified  in  the 
data.  The  data  for  Inclusion  In  the  individual's  medical  record  file  will 
Include  as  much  data  as  are  available  regarding: 

(1)  Identification  of  the  chemical  substance(s) 

(2)  Concentration  of  each  chemical  substance 

(3)  Duration  of  exposure(s) 


For  Data  Form  15,  the  following  information  will  be  extracted  and 
formatted  for  reporting: 

Data  Form  15: 

(1)  Requestor  identification 

(2)  Patient  identification 

(3)  Reason  for  request 

(4)  Information  on  known  or  suspected  exposures 

(5)  Information  requested 

Information  in  the  data  file  for  Data  Form  10  will  be  searched  for  the 
information  requested  for  specific  chemical  substance/job  scenario 
combinations  and  reported  in  a  format  suitabl°  for  provision  to  a  requesting 
physician. 

The  level  2  Modification  will  allow  data  entry,  editing,  and  execution  of 
reports  based  on  Data  Forms  10-15  information,  and  the  merging  of  these  data 
with  the  Baseline  OMS  data  during  reporting. 

Further  Conceptual  Development 

In  addition  to  the  Level  1  and  Level  2  Modifications  to  the  Baseline  DMS, 
a  number  of  further  enhancements  will  be  conceptualized,  but  not  implemented 
in  either  hardware  or  software.  These  will  include,  but  not  be  limited  to, 
consideration  of: 

(1)  Pemote  access  to  database  by  a  physician 

(2)  Records  on  "smart  card" 

(3)  Indexing  of  risk  factors 

(4)  Trend  analysis 

(5)  Stand-alone,  microcomputer-based  DMS 

Specific  concepts  for  extending  the  modified  DMS  to  Include  these  capa¬ 
bilities  will  be  discussed  in  the  DMS  final  documentation. 


Implementation 


The  Baseline  OMS,  CGOHMIS,  (or  a  copy  of  it)  will  be  used  in  its 
implemented  form.  No  modifications  will  be  made  to  CGOHMIS.  Figure  2 
depicts  data  flow  in  the  Baseline  DMS. 


MEDICAL  HISTORY  ANO 
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FIGURE  2.  BASELINE  OMS 

In  order  to  establish  a  Baseline  DMS  capability,  the  following  tasks 
will  be  accomplished: 

1.  Oevelop  familiarity  with  CGOHMIS 

a.  CGOHMIS/FLOW  II  Gemini  database  structure  and 
specific  content 

b.  Remote  data  access  for  entry  and  reporting 

2.  Determine  microcomputer  Interface  capabilities 

a.  IBM  PC  Interface  requirements  and  capabilities 

b.  C3  computer  Interface  possibilities  and  considerations 

The  level  1  Modification  will  be  implemented  using  an  IBM  PC/XT 
computer  interfaced  with  CGOHMIS  as  shown  in  Figure  3. 


FIGURE  3.  LEVEL  I  MODIFICATION  DATA  FLOW 


The  IBM  will  be  equipped  to  (l)  interface  to  CGOHMIS  for  data  entry 
(if  required)  and  retrieval  using  a  modem  for  standard  telephone  line 
communications,  and  (2)  with  a  database  management  system  (DBMS)  to 
support  local  data  handling.  Using  the  PC,  standard  reports  can  be 
retrieved  from  CGOHMIS,  Form  10  data  can  be  collected  and  reported, 
CGOHMIS  data  records  can  be  retrieved  and  loaded  to  the  PC's  OBMS,  and 
reports  combining  CGOHMIS  data  with  Form  10  data  can  be  produced. 


Implementation  of  the  Level  1  capability  requires  the  following 

tasks: 

1.  PC  capability  for  processing  Form  10,  Potential  Exposure  Log 

a.  08HS  description  of  Form  9  and  Form  10  data  records 

b.  Data  entry  screens  and  edits  for  Forms  9  and  10 

c.  Report  definitions  for  outputs 

2.  PC  capability  for  merging  Form  10  data  with  existing  CGOHMIS 
data 

a.  08MS  description  of  CGOHMIS  data  to  be  imported  from 
CGOHMIS  to  the  PC's  DBMS 

b.  Report  definitions  for  outputs 

3.  Retrieval  of  masked  (no  personnel  identifiers)  CGOHMIS  data, 
Oata  forms  1-8 

4.  Oata  entry  and  processing  of  trial  implementation  data  for 
the  Coast  Guard 

a.  Form  9 

b.  Form  10 

c.  Reports  of  Form  9  and  Form  10  data  merged  with  data 
from  CGOHMIS 

The  Level  2  Modification  will  use  the  same  hardware/software 
configuration  as  for  Level  1.  As  illustrated  in  Figure  4,  remote  data 
entry  to  CGOHMIS  for  Oata  Forms  1-9  will  be  implemented  as  well  as  PC  data 
collection  from  Oata  Forms  10-15.  Reports  will  be  produced,  and  as  for 
Level  1,  data  from  CGOHMIS  can  be  retrieved  and  merged  with  locally 
resident  data  for  reporting. 


FIGURE  4.  LEVEL  2  MODIFICATION  DATA  FLOW 


Implementation  of  the  Level  2  capability  requires  the  following 


tasks: 

1.  Forms  1-9  data  collection  for  industry  and  input  to 
CGOHMIS  via  terminal  emulation. 

2.  Development  of  local  DMS  data  collection  capabilities 
for  Oata  Forms  10-15. 

3.  Development  reporting  capability  fcr  Form  9-Form  15  data 
merged  with  CGOHMIS  data. 

4.  Input  and  processing  of  sample  data  for  industry  trial 
implementation. 

5.  Oevelop  program  for  scheduling  of  medical  examinations. 

Software  and  Hardware  Support  Requirements 

To  support  the  developmental  DMS  design,  the  following  commercially 
available  software,  hardware,  and  supplies  will  be  required: 

Software 

Database  Management  System  -  PC/FOCUS 

Hardware 
IBM  XT  with: 

OOS  2.1 
256K  RAM 

Monochrome  Monitor 

Monochrome  Olsp’ay/Printer  Port  Card 
Serial  Port  Card 

AST  SIXPAC  multifunction  card  w/384K 


Computer  Accessories  Corp.  Model  P2  Power  Director 
Hayes  Smart  modem  1200  w/Smartcom  II 
Printer  -  Okldata  Microline  84,  200  CPS,  w/forms  tractor 
IOMEGA  20Mbyte  8ernou111  Box 

Supplies:  Cartridges  for  IOMEGA,  Printer  Ribbons,  Floppy  Disks 
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ATTACHMENT  A 
QMS  DATA  FORMS 


An  example  of  each  of  the  15  data  forwi  listed 
In  Table  I  Is  presented  In  this  attachment. 


OHS  Oata  Form  1 

SF  93  -  Report  of  Medical  History 
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CKCCK  EACH  (TIM  Til  OH  NO.  CVIHY  ITEM  CHECKED  VO  MUST  If  PUU.Y  EXPLAINED  »  HUUM  SPACE  OM  HIOHT 


11  Nava  y«t  rvhnH  ampipyawar.  ar 

»Mn  urt«M  t»  ba*d  a  *ab  ar  ««y  in 
acnoa*  NCMM  of: 

A.  Sanaitfvrty  ta  cHaml—t*,  dwat  twv 
at*. 


1.  inattMy  ta  ctttaM  motion*. 


C  in*p*wty  e»  munn  cartafn 


0  (XHf  Wrtin*  rtMOM  (if  fM.  ffva 


11  Hava  yow  *v*r  traatad  far  a  mantaf 

condition?  (1/  yaa.  apactfy  wNfi, 
ond  fiva  dataWai. 


;  17  Hova  row  ovar  ban*  dar-od  Ufa  m«wr* 
anca?  (If  ydt.  WJI«  rtiwo  and  fnr* 
datauaj  I 


'  It.  Hava  yow  had.  or  hava  vow  baan  advtaad 

(O  *#v*.  *ny  00+f»U<yrt%}  fit  yafl.  MMftM  j 
I  »*4  fnra  <|«  af  «vb#cb  accurrad.) 


;  It  Hava  row  avar  ban  a  patiant  In  any  tyoa  i 
of  noa*  Can/  (It  yaa.  ipacify  »«w  nbara.  ! 
«*y.  and  nama  of  dacfor  ana  campfaia  i 

aaarosa  of  baapitafj 


70  Hava  yaw  avar  had  aty  IHnaaa  or  injury  , 
otnar  tnan  tboaa  alraady  not  ad  T  (if  yaa.  | 
apactfy  •»***.  «bara,  ana  f*va  dafaiia.) 


II.  Hava  yaw  canawftad  ar  bann  traafad  by 
cUmca,  pbyaiciana,  baafar*.  or  othar 
prKtittonafi  witftm  tf*a  oaat  5  yaara  for 
otbar  than  minor  IHnaaaaaf  (If  yaa.  ffva 
campfata  oadraaa  of  doctor,  haaprtai. 
cfinnt  and  datauaj 


22.  Hava  yaw  avar  boon  raiaatad  far  military 
•arvtca  bacawao  of  pftyalcat.  man taf.  or 
otftar  raa aonaf  (if  raa,  ff*a  do «o  and 
rm—>m  for  r*ia«t*an.j 


23.  Hava  yaw  avar  boon  dlaofiprgod  fnam 
military  aannca  bacowaa  of  pnyojcaf, 
manta/,  or  otbar  raaaanaf  (If  raa.  fn* 
data,  raaaan.  and  rrpa  af  diaabarfa: 
wfi  a*  bar  banarodfo,  atbar  than  banaraoia, 
far  wnfltnaaa  ar  vnawfvabtffty.j 


24.  Hava  yaw  avar  raaahad,  la  tbara  pandlb*, 

I  a r  n«va  yaw  appfiad  for  pan*  tan  or 

j  campwnaattan  for  dnablityf  (If 

yaa.  apaaffy  wbat  bind,  franrad  by  wbam. 
and  anal  imawirt,  «man.  wftyj 


I  cartify  that  I  bava  rariaarad  tba  foratafnc  »nfam»atlon  aw— Had  by  mo  and  that  *  hi  trwa  and  oampfata  ta  tha  boot  af  t 
l  awtbarfia  any  of  tba  doctor*,  boap«taf«.  or  citntoa  manttonad  a— va  fa  fvmtab  tba  Oovamnont  a  oamptatp  tnnMflpt  af  n 
of  praaoaoirm  my  application  far  m*«  amplaymant  or  tarvtca. 


TYPED  OH  PHINTED  NAME  OP  EXAMINEE 


NOTE:  NANO  TO  the  OO  *TOH  OH  NUHSE.  OH  If  MAILED  MAHK  ENVELOPE  'TO  l(  OPENED  «V  MfOlCAL  OPPtCt*  ONLY." 
23.  Pbyotoan's  twmmary  and  ataboratiaa  of  ad  pa  N  inant  data  (Pbyoraion  a  bad  eammant  an  ad  paartrva  ana  war*  In  Hama  t  fAi 
davatap  by  tntarv«aw  any  addtfianal  mad*aa(  matary  ba  daama  ^mpaHant,  and  raaard  any  tifniAaanl  4nd«a«b  bara.) 


24.  PbyaHlan  may 


TYPED  OH  PHINTED  NAME  OP  PHYSICIAN  OH 

!  tun 

[  SfGNATUHE 

NUMHfH  OP 

CXAMINEH 

|  ATTACHED  SHEtTS 

HfVCHtE  OP  *7  A  MO  A  HO  POHM  « 


G- 18 


MuMfbrmMI 


CLINICAL  RECORO 


Report  Ml  _ _ 

Continuation  of  S.  F.  93  for  0MMP 


{Strikm  out  one  /mo)  (Ipoci/y  t/po  of  oiammtrion  or  fafa) 


(Si^n  mnd  dmf)  IH.  ^ersenaf  History 


Not#  Each  question  m  the  Occupational.  Fam4y.  and  Personal  Health 
Histone*  does  not  have  to  oe  answered  again  IF  you  have  at  ready  com 
p»«t#d  these  sections  ol  the  Occuoatonai  Health  History  on  a  previous 
emam  ANO  IF  the  answers  to  the  Questions  have  not  changed 


I.  Occupational  History 


Answer  each  of  the  fo*. owing  questions  by  mating  an  X  '  m  either  the 
YES  0'  MO  boa  to  the  ‘eft  of  each  question 


1 


CD 


initial  this  bo*  if  there  have  been  no  changes  *n  this 
part  of  your  work  history  since  your  last  e*am  and  go 
on  to  the  Family  History  section 


=  BB 

<00 

IBB 

:BB 


Have  you  had  any  wo»k  related  illness  or  injury’ 

Have  you  had  to  wear  any  protective  clothing  or 
equipment  during  your  work’ 

Have  you  experienced  difficulty  wearing  your 
protective  clothing  p«  equtomeni’ 

Have  you  Oeen  iim*»*d  m  your  work  tor  health  reasons? 

Have  you  lecetvod  compensation  tor  a  work  rotated  illness  or 

injury? 

Have  you  left  a  k>0  because  of  health  leasons? 

Have  you  had  a  work  related  experience  which  you 

believe  may  have  affected  vour  hearth  or  the  heefth  or  liltow 

workers? 


II  Family  History 

Mark  an  X  ir  other  tne  YES  or  MO  Do*  to  the  left  of  an-.,  of  the 
fo«owmg  conditions  or  diseases  anyone  of  your  brood  relative*  i mother 
father  trother  sate  grandparents  aunt,  uncle  ch»»dreni  has  ever  had 


mmal  this  bo«  if  there  have  been  no  changes  m  you»  family 
history  since  your  last  mm  and  go  on  to  the  Personal  History 
section 


10 

11 

12 

13 

14 

15 

16 
17 
t8 

19 

20 
21 


Anemia  blood  d.^eeee  or  Weeding  tendency 
Asthma  hayfever  or  allergies 
8»rth  defect 


Cancer  or  tumor 
Diabetes  i  sugar  disease! 

Eye  trouble 

Eoiieosy  <>ts  or  convui**>n* 

Hearmq  irouOte  or  'mpaKment 
Heart  trouble  h.gh  blood  pressure  or  stioke 
Kidney  trouble 
Lung  trouble 

Some  other  disease  o»  condition  which  runs  *n  your 
family 

if  so.  please  list  . 


Answer  each  Of  fe  foNuwetg  Questions  by  making  an  "X"  «n  art  her  the 
YES  or  MO  boa  «o  the  left  of  each  question 

23  □  Initial  its*  bos  if  there  have  been  no  changes  m  your  personal 

history  your  last  enam 

V«  M> 

24  □  Q  Are  you  it**g«  o*  have  you  had  a  bad  reaction  to  any  drug. 

medication,  chemical,  or  other  substance?  (Examples:  Wood, 
bee  sting,  dust,  panic  dm  I 

Hava  you  aver  been  tok)  by  a  medical  person  that  you  had 
sometfsng  wrong  with  your: 

X  ray 

Heart  tracing 
Breettong  test 
Stood  test 
TB  sion  test 

Other,  please  exheate  _ . . . - . -  . . r1. 

Have  you  ever  been  advised  by  a  medical  person  to  take 
medicine  for: 

Diabetes 

High  Wood  pressure 
Epilepsy 
Tuberculosis 
Heart  trouWe 

37  Q  Q  Is  your  sooose/are  you  now  pregnant’ 

Have  you.  your  spouse  ever  tried  to  have  cMdren  but  have 
been  uneWe  to? 

M  yes.  how  m*ny  years? _ 


40 

42 

44 

46 

46 

4« 


Od  any  pregnancy  result  m  a 

Miscarriage?  H  so.  how  many? _ 

StiM  birth?  If  so.  how  many?  _ 

Premature  both?  If  to,  how  many. 
Abnormal  birth*  If  to.  how  many/ 

Do  you  smoke  cigarettes? 

If  NO  Did  you  ever  smoke  cigarettes? 

Whet  year  d*d  you  stop?  _ 

How  many  years  had  you,  smoked? 
How  many  packs  a  day? 

If  YES 


How  many  years  have  you  smoked? 
How  many  packs  a  day? 

Oo  you  smoke  cigars  or  a  p<oe? 

if  NO  Oto  you  ever  smoke  cigars  or  a  pipe? 

Whet  vear  did  you  stop? _ 

How  many  years  had  you  smoked? 
How  many  cigars  or  pouches  4  week? 


If  YES 


How  many  years  *ave  you  smoked? 
How  many  cigars  or  pouches  a  week? 
How  much  afeohof  do  you  utuaNy  drmk? 
liouor.  ounces  per  week 
Beer,  bottles  per  week 
W»ne.  glasses  per  week 


(CenffhtM  on  reeerre  sH#e) 


Sgnetur*  of  Medical  Officer 


Date 


asidefe.  Jsede; 


dmtm.  h— aural  or  mediae, 


Tme  —  feet.  Aral. 
1 1  farifiiy) 


ffco*«rcM  »eo. 


WARO  HO. 


tffOtT  0«. 


.  it  conn  Nt  Anon  or 


#UA  Uni 


t  hiwi  Offtaai  i4TS-iat44taMt 


luadaid  Worm  W! 

Nstsii  teevKCS  aeoMusieenae  aea 
ettmaiRf  caaaintt  as  aaceeet 

reee  i •••»**■  *+ 

eetseee  i*h  Xtf-m 
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QMS  Data  Form  3 

CG  5197  -  Occupational  History 


G-21 


OCCUPATIONAL  HEALTH  SURVEILLANCE  QUESTIONNAIRE 


G-22 


OUS  COITIONS  AfV C  OIIOLKTI 


rev  mu  or  cg-si**  <*•»* 


IKCONDAPtY  (MOONLIGHTING)  JOBS  YOU  HAVE  H 


JOB  TITLE 


OATES  IMO/YR) 


HOBBIES  A  ACTIVE  SPORTS  {Fast  and  present,  me h  as  painting,  woodworking,  scuba  diving,  etc.) 


WORK  RELATED  EXPERIENCES,  COMMENT  ON  {Those  you  feet  may  have  been  harmful  to  your  health) 


PART  II  •  KKSPIKATORY  SYMPTOM 


«v*mlrvatlon  or  visit  to  tn«  doctor.  navn  you  nao«rwR<nd  any  of  tft*  following 


YMPTOM 

BT1BH 

NOT  SUR 

symptom 

!BGai33Z 

T  SUR 

a.  couflH 


o,  riven 


c.  CHILU 


d.  MUSCLE  ACHES 


9.  SHORTNESS  Of  SntATM 


f.  Oinst  pstn*,  acisms,  tlthtnstt,  Ournlnt 


t.  wheezing 


SO  YOU  SMOKE  CIGARETTES,  CIGAR 


ft.  EXPECTORATION  (rHLIGM) 


i.  STurrv  nose 


|.  svisiunNinG  on  watching 


K.  THROAT  SORE  OR  SU RHINO 


I.  loss  or  ArrcTtTE 


m.  weight  LOSS 


HCW  OLD  WERE  YOU  WHEN  YOU  SEGAN  TO  SMOKE 
CIGARETTES.  CIGARS  OR  PIPE! 


NUMSER  OP  CIGARETTES.  CIGARS  OR  riftrULl  SMOKED  DAILY.  GIVE  li:ST  E3TIMATEM  pnek  contains  .0  CtMarwttcS) 
CIQARETTES/OAV  CIGAWS/OAV  _ PlPEFULS/OAV 


privacy  act  statement 

IMn  Title  S  USC  J32MeK3).  lh«  folio  winy  information  it  provide*!  Ft  yen  when  aapptyinp  personal  information  to  the  U.S.  Cuatt 

Gumd 

1.  AUTHORITY  WHICH  AUTHORIZED  THE  SOLICITATION  OF  THE  INFORMATION:  Occupational  Safely  Act  of  29  December  1970. 

P.  L.  91-SM.  >Im  Coapiaa  S-2193. 

2.  PRINCIPAL  PURPOSES)  FOR  WHICH  THE  INFORMATION  IS  INTENDED  TO  BE  USED:  To  coiled  and  monitor  occupational 
safety  and  health  fcnxards  exposure*  of  Coast  Guard  civilian  and  military  pcnunncL 

3.  THE  ROUTINE  USES  WHICH  MAY  BE  MADE  OF  THE  INFORMATION:  To  provide  health  care  to  affected  personnel  and  to  esubliah 
a  data  bate  of  information  for  the  enhancetnen  of  (he  physical  environment. 

4.  DISCLOSURE  OF  TIIE  INFORMATION  IS  MANUATOM  Y  ANO  TIIE  1 1 1  EFTS  ON  THE  INDIVIDUALS.  IE  ANY.  (I|  NOT  PROVIDING 
ALL  OR  ANY  PART  OE  THE  REQUESTED  INFORMATION  It  could  tesuil  us  incumpleie  or  insult  ivictti  health  care  fur  the  individualist 
and  could  prevent  the  removal  or  curreciion  of  csuiiry  luaard.  due  to  incomptctc  or  iitodcquair  ml'ormalion. 


G-24 


OMS  Data  Form  4 

SF  88  -  Report  of  Medical  Examination 


G-25 


I 


General  Senate*  Admirnwration 
Interagency  Comm.  «m  Medical  Record! 
FPMR  101- 1 1  .406-11 


I.  LAST  NAME  -FIRST  NAME  MlOOLf  MAM( 


ftfPOIIT  Of  MSDICM  EXAMINATION 


t  gnaoc  a«o  rowwoiT  o»  *j*-ncm 


4  HOME  AOONTSS  (Su mbit.  *ntt  or  RFC*.  e« »  JW«  «Rd  71 P  CMe) 


$  runnosi  or  wiMm 


k  tOCMtlTICATIOM  NO. 


1  OATf  or  CXAMWMTK3M 


♦.  TOTAL  TCAITi  GOVERNMENT  MNYICE 


MILITARY  CIYHJA* 


II  DATE  Of  ««TH  II.  ALACK  Of  WNTH 


II  EXAMINING  FACILITY  ON  EXAMINER  ANO  AOONCS9 


II.  taAMZATIOft  UNIT 


14.  name.  wunoNSwir.  am  aooncss  or  nut  or  kin 


11  OTHCR  mfOUMAHON 


u.  mating  on  specialty 


T1MC  M  THIS  CANAQTT  i  TNaO 


«AST  SIX  ICCNTHS 


_ CUBICAL  EVHUAT10H 

*  "TTRcT  JifTnJTmTn  mpptoonmt*  cob 
umn.  ■mn(0f  iVg  it  not  «h<w»i«I  ) 

|  U  h€ AO  TACK  nCCX  ANO  SCALA 

T  I  S  NOSE 

;  20  sinuses 

21  MOuTM  AMO  ThMOAT 

’  it  J;;, ...V?«"T 

23  ORUMS  i  /V»lnr«i|«*Ni 

* »  * *«*  . . . 

25  0AM-MAt.MO5C0AfC 

24  Avails  I  A.fvetif*  a*d  rreriiowi 


/YOriS  (OtKrdf  artrr  «4norm«/i(f  m  4af«d  farar  pMiinenr  riam  numAar  6*/or«  ««cfc 
comment  Continue  «n  item  2J  and  un aWif>9ft4l  iAmii  i/  neeaiMir  ) 


21  luNGS  anO  OCST  . /»W«de  Vrarfli 
2S  MfAMT  1  r*f««r  |(ir  fAflAm  lOdAdt* 

10.  «asColar  System  M  Vieotif  ml  rfr  t 
31  aMOOmCn  anO  « lSC£ N *  <l*ri"4t  ktrn mi 

11  E**OOC"1N€  SYSTEM 

34  i  u  SYSTEM 

35  AffM  I  a*MEM.».(s  M#7.V* 

34  FEET 

14  SAinC  0™C M  MUSCULOSKELETAL 

34  iOE NTIA YING  BOOY  mamkS  SCAMS  TATTOOS 

10  skim  l  y  mamaTICS 

41  Hi.ROi.OGiC  t  Va.i  *.«•  ■  : 

<2  as»Cn»at**C  » i,.t  «•»  •»»•«>•/<(•  **' 

4)  AEi.»1C  i  f  PErri  Ao«  4n*t< 

.  U'.aGjnal  CTaECTAl 


44  OENTAL  i  A'/./,  t  .if>pr;prtjti  /•'/«<•(  f*f  r< 


|  1  (CoAriA«a»Atf#m  7J) 


./*»«<  or  Mia  rim‘ib*r  nf  mpptr  um*  iou  tr  itith  )  i  *CN 


REMARKS  ANO  AOOITIONAL  OCNTAL 
OfflCTS  ANO  OtSCASCS 


HH 

— I —  L 

15  14  C 

!•  17  * 

T 


Li  TOM  A  TOOT  MMOMtS 


4S.  URINALYSIS  A  SAtClflC  GRAVITY 

«*.  CxesT  »  Mr  («•«,  Mu.  A<m  «*m*r  «.r  .:nU») 

t.  ALtUMiN 

0  MtCNO-COPlC 

C  SUGAR 

47.  SCMOLOGY  (.Specif  tr*  ward  and  rraWt) 


If.  MjOOO  TYAf  ANO  AN  H  OTHER  TESTS 

factor 


G-26 


99-118 


acu«t(ii€iru  Am  omu  nnonits 


U  xnwwwiw  <sp*r»»  <nw» 


ci*  ci*  am  l  m.  *****  oiy  rmm  com.  k  n 

CT 


74  OT  MrtCTl  &MM  OMMQN1  { £«* 


(  L'w  >iTAll«Mtf  dkMtc  «T  AMMIfft 


n.  mcxmmutmrvn-fvm***  trtaftuvT  (umutvm  mcauo  (**•**») 

* 

*  NTIKAl  MMOTtU 

r 

1  *  j 

‘ 

n 

1 

1 

' 

i 

77  [UMMI  IO»ll 

lO"  9UM.**0  «• 

•  □  i»  -or  giwno  na 

a 

MYiacfti 

,  WtttOtT 

i«  «  wjt  gwu<<g  ur>  mumiurvn  wren  rr  rrt»  ■»  ■  ■■ 

* 

— 

c 

c 

■  ■ 

Tt**e  o*  pmmrrti  muk  or  rwrma*m 

Miunm 

m.  imo  o»  *mmr\o  m*mt  &  *vrmc*m 

| 

MMMTUMi 

•»  rr*»  o*  tmrr(9  ua<  o*  oorrnt  oa  »»r»ci»a  i  IMna  *4r«i 

MNTWI 

*  ,T**® oa  ««rtH  >uk  o*  man  omi oa  maiiin  «/t>«arPr 

MMTVH 

■WWMHI  or  AT. 

tacxo  awn  i 
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3*1-476  (6166) 


liMS  Data  Form  5 

SF  507  -  Clinical  Record:  ContlnuaMon  of  SF  88  for  OWP 


G-28 


I 


CLINICAL  RECORD 


Riport  mi  - 

Mr 

CwtlmiitlM  •(  IF. 


88  for  OMMP 


owf  /«*•)  (IpMiFjr  l/H  «f  ^«Fa) 


_ « trnmam  m _ 

MIIIH  IM*<M  MMUMMiM  MM 
unWWXf  M  •••MAI  *MMM 

FHM  »•«*»»  N  M  _ 

>C»MM  ****• 


Maiulard  Form  ml 


_.| _ » _ OMMP  Periodic  Examination 

CLINICAL  RECORO 

m 

Continuation  at  ft.  F.  - 

out  mm  /*«•)  rrr*  •*  maMUfwA  or  4«r«) 

(Sign  end  dale) 


Sitting 

Blood  Pressure 

Sitting 

Pulse 

Age 

Sex 

Female  Male 

Height 

Inches 

We.ght 

Pounds 

%  Body  Fat 
(Military  Only! 

Black 

Hispanic 

American  Indian 
or  Alaska  Natrve 

Asian  or 

Pacific  Islander 

Other  Including 

Caucasian 

Distant  Vts*on 

Rejection 

Heir  Vision 

n 

20' 

C  or  reeled  to  20 

By 

S 

Cx 

20/ 

Corrected  to  20/ 

By 

|  Left  j 

20' 

Corrected  to  20 

By 

S 

Cx 

20 

Corrected  to  20 

By 

Summary  of  Oefects  and  Diagnoses 


Signature  of  Examiner 


Signature  o:  Reviewing  Officer  or  Approving  Authority 


Date 


(Continue  on  rn««  «•#•) 


Date 


MTMiW1!  W?reTI#»^ATION  t/er  trprJ  *r  willrn  I*r«  fiame  —  lert,  Mru. 

miWf*.  |r«4i.  ¥sf  A »•#< fa/  —  1—4h*y) 


iNCOUTfA  MOw 


WAW ONQ 


KNOT  M  ______  m  eOKTIWiTMm  t»  . 


Ml  im  WI4MOW 


G-31 


HtWWKff  c® ••**»»«  H  WWWI 

»M 


QMS  Data  Form  7 

00  2215  -  Reference  Audiogram  (Baseline) 


REFERENCE  AUDIOGRAM 


OOO  CO«»OMNT 


A-AftMY  M-MAftlNE  CO  APE 

M—  NAVY  (-OTNIN  OOO  ACTIVITY 

P-AIA  POACE 


St  ft  Vies  COMPONENT 

, - .  R-REOUIAH 

•— MATIOPLAL  OUAMO 

;  1  V-«SS<ftVt 

1— OTHER 

NMONAL  OAT  A 


LAST  NAME -PI  AST  I 


GAAOC.  OVIUAN  I  SERVICE  DUTY 

I  OCCUPATION  COOC 


LOCATION— PLAC1  OP  NONA 


AUOIOMETR  Y 


□  I.  AIM  A«NCf  SSTASLlSMEO  PRIOR  TO  INITIAL  OUTY  IN  HAZARDOUS  NOW*  ***** 
a.  REPEMENCE  ESTASLI*hED  POLLONINO  EXPOSURE  in  HOI**  DUTIES 
A  ft*PEAtNCt  RE-ESTASLIEMCO  APTEH  POLLOWUP  PROGRAM 


HEARING  THRESHOLD  LfVELS  OP  TEST  PfttQUtNCitS  At:  APIS*  OJ 


l*pt  (an 


RtOMT  SAN 


0*T|  OP  AUOlOC**M 


OAY 

OR  NSC* 

□ 

1  SUN 

4  W€D  7  SAT 

7  MON 

ft  THURS 

3  TUCS 

t-R  At 

f Ml  !’HOia«  AT  TIN*  OP  TILT 

□  1-NO  MU 
MMWNOHN 


lOOLl  INITIAL 


examiner 


T  MAIN1MG  Ci  NT  N 


liniuinii 


8CAVICS  OUTY 
OCCUPATION  COOC 


Office  SYMBOL 


AUOtOM€T€R 


VMANUAL 
HCC^  ACCOAOlMQ 

(4Wl«IN«1i<) 

>AMCAOrAOCCSSOA 


MANUI actuac a 


ISCAIAL  NUM«f 


PC  ASOMAL  MCAAINQ  PAOTICTtON 


TYP«  USIO 


□  VS « MO  UK  R  UAMOC  (YS1  At  I  HOOK  MURRft 
ITAlPLt  RLANOC  *OTM«A 

J-HANO  ROAM! O  SAAPLUOS 
AC  A  A  CANAL  CAPS 


MASKS 


pkcoucncy 
CUA9BCS  MOAN 

□  1 -ALWAYS 
J  SC  Loots 
3-N/A 


CONTfPrri  Af V1CW€L>  A*K>  VALtOATEO  »V 


t$*mt**f  SIAVICI  OUTY  auTOVOH 

OCCUPATION 
COOC 


POAM  ^  O 
1  SfP  7| 


OR  Rid  SYMBOL 


s/n  oio2-u*-ooa-ai5o 


G  -  33 


V 


<  HEARING  CONSERVAl  ion  uaim  |  |  |  |  | _ j  j 

DOOCOMFONCX!  AAAMY  COM'S  SCAVtC*  COM^OKCNT  *.-^0uuk*  Q-NATIONAL  GUARD 

N-NAVV  l-OTHCR  OOO  ACTIVITY  V  MHfIVI  1.QTHM 

_ 1 — I  _ r  aif  f£*£S  _ _ 1  -  — - — - 

SS7  _  ...  LAST  NAW£-fl"*T  NA“£-M,D0Lt  ,N,T,AL  ££  M-MAUI  monfA  day 

H  I  I  Ml  1  i  Ft _ ID  r  Mill 

FavGAaDC  UNlF  SVCS  (GRAPE,  6v<LtAN~  ]i|AVtCE  DUTY  {  MAI  UNO  APORESS  O?  A^SiGNM*  NT 


5£  UNlFSvC 


SERVICE  DUTY  MAILING  AOORESS  OF  ASSIGNMENT 

occufation  CODE 


I  COCAT l ON— F LACE  OF  WOFK 


(MAJOR  COMMANO 


IOUTY  FHONC 


AUOIOMCTRIC  DATA 
RE  ANSI  S3  6 

CURRENT  AUDI  OGHAM 

OAT  |  I  y««r  month  J 


REFERENCE  AUOIOGRAM 
I  OATt  I  y«t r  {  f  X 


_ AUQIQMETWV _ 

3-ANNUAL _ 3-TIWMINATION 

LIFT  T 


4-OTHgR 

NIGHT 


1000  2000  3000  I  4000  I  6000  1  SOO  I  1QOO  |  2000  j  3000  (  4000  |  6000 


TMFIShOLO  SHIFT 
««Foor«* 


□  1  No  S»tnif«c«nt  th#M*  ow  *h*1\  ttc 

rv.  (.n.^.oFr  —  hq 


[nawc  of  ckamincf  iUttTixft.  mn 


?  S4f  rtc(HdiN  ( AW tO  I 
3-Micfoof  ocwiof 


•  V«ii<jn#d  by  rtviAX* 
duty  #  Ot  if  In  h*«lth  roc^rd 
I  2  wq.  j  StRd  copy  to  ffNiry 


STS  ®  Notify  luOWitor 
5T1  #  Followup  No  1  alttf  minimum 

IS  ^oum  noiN  Om 


TRAINING 

[SSN  __  _ 1 

service  duty - 

CERT  NO. 

□ 

□ 

C 

□ 

r 

□ 

n 

□ 

OCCUPATION  coot 

(manufacturer 


SERIAL  NO. 


CALI*  OATE 


FOLLOWMJF  NO  1 


(OACOUSTIC 

hl 

_L_ 

JL 

Minimum  1  *  hour*  nplw  lr«o 


AUOIOMCTR1C  DATA 
RC  ANSI  S3.* 


lOOO  2000  3000  4000  *000  SOO  1000  2000  3000  4000  1  *000 


t  Nil  auOTC 

I 


THRESHOLD  SHIFT 
♦•Foyrw 


♦•Foyrw  -  •  •  art** 

□  1-Nb  SifRiliURI  (RrmhOlp  null 
J  VR  (STS)  2Cd*  Of  r«Mtor 

NAME  OF  f  X  AMINE  R  (Lo#f.  f\ rpf.  Hit 


1-M«nu#l 

2Sw<«'»cord«n*  (»viiol 

>Mitrop»OCR«f 


JTJ  * Cflunwl  •  V«l<d«t«d  by  rwnwf 

fFtium  io  twty  #  Or*f  in  health  rocord 
_ ^R«<««1  m  1  ?  mo.  #  Stnd  copy  to  rtputry 


TRAINING 

s&a _ 1 

CERT  NO 

_ 

T 

r 

_ 

□ 

□ 

MANUFACTURER 


SERIAL  NO. 


#  Notify  Sup**vt»Of 
#Ci«ar*d  by  m«dic«i  ftuitwo 
Tts  bafora  FollQwuO  No.  2 
JSERVICE  OUTY  TOFCSYMBOL 
occufation  code 


LAST  ELECTROACOUSTIC 
CALI*  OATE  VMf  momthj 


FOLLOWUF  NO  2 


AUOlOMCTRlC  OATA 
RC  ANSI  S3  6 


CURRENT  AUOIOCRAM 
DATE  |  yRM  |  month 


4Q  hQurf  npin  IfH  tinea  Fpllowup  No  1 

(-EFT  _  RIGHT 

1000  [  2000  i  3000  J  4000  (  6000  SOO  1  1000  I  200d  T  3000  [  4000  T  SOuo" 


THRESHOLD  SHIFT 


Skfm«f«<Ant  th»wY'o*<S  fR»ft  | 

(STSl  20d*  Or  '/raata*  STS  J 

□  1-N.  ,-V«  |  "°  « 

NAME  OF  EXAMINER  (Utl,  rift.  Hit 


TYFE  iM«nu«i 

3CM«c>QQro<— Q» 

R  f  VI  f  IRC  O  *  VAL.  DATED  SY. 


SCpuiwM  fVilidltR  by  f«Y(«w« 

<*  R«twrn  to  duty  #0'<f  m  hooMh  ra<ord 
•  RattMt  m  12  mo.  •oond  cooy  to  rofHtry 

If  ]tRA!NING  IsSN  " 

CERT  NO  I - FT - f" 


I  MANUFACTURE  R 


•  Rotor  to  oooro  •  Vahdotod  by  rtYWwmr 


Oiroctivo  EOnf  in  haaltti  'tcpfd 

YES  #  Roquirot  modtcai  %  Sand  eooy  to 
di«pODt>On  rofiotry 


(Sfi  Rl  AL  NO 


SERVICE  OUTY 

AUTOVON 

SSN 

□IDT  l  □ 

SERVICE  OUTY  j  OFCJYM0OL 
OCCUFATION  COOE I 

|  LAST  E  LECT ROACOUSVIC 
CALI*  OATE  y^ar  mejnth  d^v 

J  OFC  SYMBOL 


:®n  2216 
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S/N  0102-CF -002-2100 


QMS  Oata  Form  9  'r 

CGHQ  5386  -  Industrial  Hygiene  Workplace  Monitoring  Room 

I 
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c 

c 

s 

c 

o 

G 


Report  “ 


UNIICU  3IMIC3  uwni<w 

INDUSTRIAL  HYGIENE  WORKPLACE  MONITORING  REPORT 


File(s)  (check  one  or  morel: 

□  IHSO  (Fill  out  blocks  1.  2,  3,  41  Q  HMIN  (Fill  out  block  51  □  HMIS  (Fill  out  block  6) 


1.  Worksite  Description 


Facility  Sampled: 


Worksite  (Bldg.,  Shop,  etc) 


Description  of  Work  Operation 


Workplace  Conditions 
Protective  Equipment: 
Eng.  Controls:  _____ 


2.  Hazardous  Materials  In  Use 

0 

Product  # 

Product  Class 

u 

Product  Name 

L 

„  ...  —  ^ 

_ 

__  — . 

3.  Sampling  and  Analysis  Data 

Atmospheric  Conditions 

a.  Sampling  Data 

DB  Temp  (°  F) 

R.  H.  (%) 

Wind 

0 

Sample  # 

T 

Sample  T ype  (P,  A  or  B) 

C 

Sample  Location 

0 

Collection  Medium  (T  ;F  ;l  I 

T 

'  Sample  Data  (mo-da-yr  1 

Sample  Instrument 

Calibration  Oata 

Sample  Rate  (8/min) 

E 

Sample  Time  (mini 

Sample  Volume  (8) 

_ - . . . . .  . _ . . 

Analysis  Requested 

CAS  = 

NAME 

CAS  ~ 

NAME 

A 

1 

1 

5 

5 

A 

2 

2 

6 

6 

A 

3 

3 

7 

7 

A 

4 

4 

8 

8 

Sampled  bv 

Title 

b.  Analysis  Oata: 

Anoluf  inoJ  fUlaiekavj^  1  a  kli 

MnliyilCll  Wit nOO  iVi | 

SCP  *if  NIOSH  Method): 

i 

Analytical  Results  (mg/M3) 

1. 

f 

5. 

5 

(f/cc)  (%l 

2. 

1 

6. 

7 

3. 

7. 

3 

4. 

8. 

Date  Sample  Received 

Date  Results  Reported 

Lab  Report  - 

Analyzed  Bv 

Laboratory 

1 

Comments: 

Dept,  of  Tramp..  USCG-CG-538S  (Rev.  4-85) 
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SN  7530-0  l-GF 3-1  640 

OHS  Oata  Form  10 
Potential  Exposure  Log 
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POTENTIAL  EXPOSURE  LOG  Name  and  Title 

OMS  FORM  10 


( 


DHS  Oata  Form  11 
Record  of  Cargos  Loaded 
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I 


RECORD  OF  CARGOS  LOADED 
OMS  FORM  11 

Vessel  Identification: 

Date)Port/Termina1  Identification  Type  of  Cargo  Loaded)  Quantity  (tons 


I 


DMS  Oat*  Form  12 
Record  of  Ship's  Personnel 
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RECORD  OF  SHIP'S  PERSONNEL 
OMS  FORM  12 

Oate: 


Vessel  Identification 


I 


OMS  Oata  fora  13 
Incident  Report  Form 
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INCIDENT  REPORT  FORM 
OMS  FORM  13 

Date  of  Incident,  or  Accident: 

Location  of  Incident  or  Accident: 

Description  of  Incident  or  Accident 

Personal  Injuries: 

Exposures  to  toxic  chemicals: 
Exposures  to  physical  agents: 
Oamage  to  equipment  or  facilities: 
Descriptive  comments: 

Workplace  Conditions 

Work  scenario  description: 
Protective  equipment  used: 
Engineering  controls  employed: 

Hazardous  materials  observed/measured 


Chemical  substances 

Concentrations  Measured*  _ 

Individuals  with  Knoxn  or  Suspected  Exposures* 


Name 

-  ■  — •  - 

Title 

SSN 

Estimated  Ouration 
of  Exposures 

1 

^Attach  completed  copy  of  DM5  Form  9  (Form  CG  5386)  for  documentation  of 
sampling  and  analysis  data. 
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OHS  Oata  Form  14 
Confined  Space  Entry  Permit 
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CONFINED  SPACE  ENTRY  PERMIT 


PERMIT  NO.  OOOOl 


FOR  ENTRY  INTO:  CARGO  TANKS.  BALLAST  TANKS.  COFFERDAMS.  DOUBLE  BOT¬ 
TOMS.  FUEL  OIL  TANKS,  WATER  TANKS.  LUBE  OIL  TANKS. 
AND  OTHER  NORMALLY  CLOSED  SPACES  NOT  INTENDED  FOR 
CONTINUOUS  EMPLOYEE  OCCUPANCY. 


VESSEL  - 
TIME  OF  PERMIT 


CONFINED  SPACE  TO  BE  ENTERED  - 


DATE  - 

EXPIRATION  TIME  (MAX.  24  HRS.  ) 


DESCRIPTION  OF  WORK  TO  BE  PERFORMED 


HAZARDS  EXPECTED  - 

- TOXIC  MATERIALS  - FLAMMABLE  MATERIALS 

- CORROSIVE  MATERIALS  - RESIDUAL  LIQUIDS 

- OXYGEN  DEFICIENCY 


- OTHERS  (SPECIFY) 


|  ALL  QUESTIONS  MUST  BE  ANSWERED 

YES 

NO 

N/A! 

1 

HAVE  VALVES  ON  PIPING  TO  THE  SPACE  BE I HO  WORKED 

BEEN  BLANKED  OR  CLOSED  AND  LASHED  TO  PREVENT 

accidental  opening-* 

2. 

have  AP^RcWiaTe  StilNS  SfffeN  POSTED  CR  T'A05"  ATTACHED 

TO  T)E  APPROPRIATE  VALVES? 

■ 

■ 

3. 

HAS  THE  SPACE  BEEN  VENTILATED-* 

4. 

HAS  THE  SPACE  ATMOSPHERE  BEEN  GAS  TESTED  AND  FOUND 

SAFE  FOR  ENTRY  AND  SAFE  FOR  WORK  TO  BE  DONE-* 

5 

5 

3 

HAS  FORCED  VENTILATION  BEEN  PROVIDED  FOR  USE  DURING 

THE  JOB-* 

■ 

■ 

ii 

6 

HAS  the  worker  been  FITTED  with  a  SAFETY  harness  or 
SAFETY  LINE-* 

■ 

19 

7 

DOES  THE  WORKER  HAVE  THE  PR6®ER  T06lS  *0R  TW-  JO 8"*  "1 

0 

. HAS  A  MAN  BEEN  ASS  I CMED  tb  WATCH  Th£  wSSkER  AND  HAS 

HE  BEEN  TOLD  WHAT  HE  SHOULD  DO  IF  THE  WORKER  GETS 

INTO  TROUBLE? 

■ 

■ 

■ 

9 

13  tHE  PROPER  RESCUE  AND  PERSONAL  PROTECTION  EGUIP- 
MENT  available  at  the  tank  top-* 

■ 

■ 

in 

IQ. 

HAS  ADEQUATE  ILLUMINATION  BEEN  PROVIDED-* 

11 

HAVE  THE  MEN  INVOLVED  IN  THI3  J03  BEEN  INFORMED  OF 

THE  HAZARDS  THAT  MAY  BE  ENCOUNTERED? 

12 

HAVE  THE  MEN  INVOLVED  IN  THIS  JOB  BEEN  OIVEN 
INSTRUCTIONS  REGARDING  THE  SAFE  AND  EFFICIENT 

METHOD  OF  DO  I NO  THE  WORK? 

■ 

1 

13 

HAVE  THE  MEN  INVOLVED  IN  THIS  JOB  BEEN  TRAINED 

AND  TESTED  ON  THE  USE  OF  ANY  NECESSARY  PRO¬ 
TECTIVE  EQUIPMENT-* _ 

■ 

1 

14 

RESULTS  OF  OAS  TEST I NO 


CHEMICALS  PREVIOUSLY 
IN  THE  SPACE 


ACOJM  ACOIH 

TLV-TWA  TLV-STEL 
(PPM)  (PPM) 


USCO 

IDLH  SUBCHAPTER 
(PPM)  (0  OR  D) 


1. 

2. 

3 

4. 

3. 

6. 

7. 


OXYGEN  CONCENTRATION  - X  MEASUREMENT  METHOD 

MEASUREMENT  LOCATION  - 


COMBUSTIBLE  OAS  TEST  - XL  EL  MEASUREMENT  METHOD 

MEASUREMENT  LOCATION  - 

% 

CALIBRATION  OAS  - 

TOXIC  CONCENTRATIONS  MEASURED: 

CHEMICAL  CONCENTRATION  MEASUREMENT  MEASUREMENT 

MEASURED  (PPM)  LOCATION  METHOD 


1 


2. 


3 


4 


3 


6 


7 
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CONDITIONS  FOR  VALIDITY  OF  PERMIT 


REQUIRED  PERIODIC  OR  CONTINUOUS  MONITORING  - 


VENTILATION  REQUIREMENT  - 


PROTECTIVE  EQUIPMENT 


— HARD  HAT  —CHEMICAL  GOGGLES  —HEARING  PROTECTION  —GLOVES 

— CHEMICAL  RESISTANT  CLOTHING  —BREATHING  APPARATUS 
—SAFETY  HARNESS  — SAFETY  LINE  —GAS  TESTER 

— FIRE  ET riNOUISHER  — FLASHLIGHT  — OTHER  (SPECIFY) 

SPECIAL  INSTRUCTIONS  - 


1  HAVE  INSPECTED  EACH  REQUIREMENT  ON  THIS  PERMIT  AND  STATE  THAT  THIS 
WORK  CAN  BE  DONE  SAFELY  AND  IN  COMPLIANCE  WITH  THE  RULES  OF  THE  U. S. 
COAST  GUARD  <4A  CFR  PARTS  30-40  AND  ISO- 154),  COMPANY  POLICY,  AND 
THOSE  OF  ANY  APPLICABLE  LOCAL  AUTHORITY. 

SIGNATURE  OF  THE  OFFICER  IN  CHARGE  OF  THIS  WORK: 


I  HAVE  READ  THE  ABOVE  PERMIT  SIGNED  BY  THE  OFFICER  IN  CHARGE 
(BY  SIGNING  THIS  FORM  THE  WORKER  INDICATES  THAT  HE  HAS  READ 
AND  UNDERSTANDS  THE  ABOVE  PERMIT  AND  WILL  ABIDE  BY  ITS 
CONDITIONS) 


SIGNATURE  OF  WORKER 

SIGNATURE  OF  WORKER 

-IlflE  I"- _ TIME  OUT- _ 

-SIGNATURE  GF  WORKER 

-SIGNATURE  OF  WORKER 

-.IinE  lit-  TIME  OUT- 

time  IN-  TIME  OUT- 

-SIGNATURE  OF  WORKER 

-SIGNATURE  OF  WORKER 

TIME  IN-  TIME  OUT- 

TIME  IN-  TIME  OUT-  ! 
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LOO  OF  PERIODIC  OR  CONTINUOUS  MON I TOR I NO 


VESSEL  _  DATE 

ENTRY  PERMIT  NUMBER  _ _ 

CONFINED  SPACE  TO  BE  ENTERED  - 


time 

CHEM’j  CAL 

MEASURED 

CONCENTRATION 

(PPM) 

MEASUREMENT 

LOCATION 

MEASUREMENT 

METHOD 

INITIALS 

B 

' 

B 

B 

. 

B 

% 

— 

i 

i 

) 

> 

OFFICER  IN  CHARGE  _ _ _ _ 

NAMES  OF  PERSONS  WHOSE  INITIALS  APPEAR  ON  THIS  FORM 
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Request  for  Industrial  Hygiene  Data 


REQUEST  FOR  INDUSTRIAL  HYGIENE  DATA 
QMS  FORM  15 

Requestor  Identification 

Name: _ _ _ 

Title: _ 

Organization: _ _ 

Address: _ 

Telephone  No.: _ 

Patient  Identification 

Name : _ _ 

Title: _ 

Identification  Number: _ 

Organization: _ 

Current  Assignment  Location:_ 

Reason  for  Request 

Acute  Exposure  Episode: _ 

Chronic  Exposure  Potential: _ 

Symptoms : _ 

Special  Comments: _ 


Oescriptlve  Information  on  Acute  or  Chronic  Exposures: 

Workplace: _ _ 

Oate(s)  and  Time(s): _ _ 

Exposure  Conditions: _ _ 

Job  Activity: _ _ 


Information  Requested 

Chemical  Substance(s) : 
Job  Scenario(s): _ 
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APPENDIX  h 

Medical  Monitoring  Program  Flow  Chart 

Prepared  by 

R.  J.  Prevast,  M.P.H. 
j.  C.  Buckingham,  B.S. 

Southwest  Research  Institute 
San  Antonio,  Texas 

April  1985 


MEDICAL  MONITORING  PROGRAM  FLOW  CHART 


A  flow  chart  which  depicts  the  sequence  of  events  in  the  MMMP  is 
presented  in  this  appendix.  Each  block  in  the  flow  chart  represents  an  event 
or  specific  type  of  information  and  is  Identified  by  a  number.  A  brief 
description  of  the  event  or  information  represented  by  each  block  is  provided 
in  a  numbered  listing  that  corresponds  to  thj  numoered  blocks  and  follows  the 
completion  of  the  flow  chart. 


GENERIC  MEDICAL  MONITOR  I NG  PROGRAM  FLOW  CHART 


Pecei ve 
Exam  Cue 
and  Analyze 
Redu ir events 


Exam  Cue 
from  DM$ 


GENERIC  MEDICAL  MONITORING  PROGRAM  FLOW  CHART  (CONTINUED) 


GENERIC  MEDICAL  MONITORING  PROGRAM  FLOW  CHART  (CONTINUED) 


GENERIC  MEDICAL  MONITORING  PROGRAM  FLOW  CHART  (CONTINUED) 


GENERIC  MEjICAL  MONITORING  PROGRAM  FLOW  CHART  (CONCLUDED) 


GENERIC  MEDICAL  MONITORING  PROGRAM* 


1.  Establish  Occupational  Safety  and  Health  Medical  Monitoring  Staff 

o  Corporate  policy  statement/corporate  commitment  to  OSH  program 
o  Olrector  -  organization  wide 

o  Remaining  Staff  -  depth  of  staff  is  a  function  of  degree  of  In-house 
involement,  size  is  a  function  of  company 
o  Resident  or  consultant  M.D. 

2.  CSH  MM  Program  Staff  Qualifications  and  Background 

o  Background  In  occupational  health,  public  health,  industrial  hygiene 
o  Knowledgeable  of  toxic  substances 

o  Knowledgeable  of  work  scenarios  and  work  practices 
o  M.O.  support  with  occupational  health  and  knowledge  of  industrial 
toxicology 

o  Hazard  coemwnicatlon  methods 

3.  USCG  Recommendations  and  Guidelines  for  MM 

o  Regulations  or  NVC 

o  7223  Final  Report 

o  Work  scenarios 
o  W  program  design 
o  Implementation 

4.  Medical  Nonltoring  Plan  Support  Information  from  CMS 

o  Potential  physlclan/cl inic  support 

o  Information  on  hazardous  substances 

o  Personnel  Information  (assignments,  job  title,  training) 

o  Workplace  information 

o  Incident  reports 

5.  Establish  and  Implement  MM  Plan 

o  MM  consultant  MO  as  necessary 

o  Frequency  of  medical  examinations 

o  Medical  protocol  and  guidelines 

o  Personnel  covered 

o  Physician  support  (medical  examination) 
o  Hazardous  substance  classif Icatlon 

o  Criteria  and  procedures  for  determination  of  potential  exposure  data 
o  Implement  MM  plan  established 


♦Numbers  correspond  to  numbered  blocks  on  the  Generic  Medical  Monitoring 
Program  Flow  Chart  (3/1/85). 
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GENERIC  MEDICAL  MONITORING  PROGRAM  (CONTINUED) 


6.  Update  MM  Plan  Based  on  New  Information 

o  Personnel  changes 

o  Physician  changes 

o  Changes  in  protocol,  frequency,  or  guidelines 

o  Changes  in  hazardous  substances  list  or  classification 

7.  Transfer  Plan  Information  to  DMS 

o  Logic  for  cueing  medical  exams 

o  Specification  of  personnel  covered 

o  General  medical  monitoring  strategy 

8.  Collect  Oata  for  Determination  of  Potential  Exposures 

o  Protocol  defined  in  MM  plan 
o  Initiate  collection  for  all  personnel  covered 

o  Continue  collection  as  long  as  individual  is  enrolled  in  MM  program 

9.  Determine  Potential  Exposures  and  Provide  Potential  Exposure  Data  to  DMS 

10.  Hait  for  Exam  Cue 

11.  Non-Routine  Exam  Cue 

O  Incident  repor* 

o  Employee  request 

0  MM  staff  decision 

o  Sickness  related  to  duty 

12.  Exam  Cue  from  QMS 

o  Standard  frequency 

o  F o i  low- jo  exam 

13.  Receive  Exam  Cue/Analyze  Requirements 

14.  Collect  Medical  Support  Oata  from  OMS 

0  Work  history 

o  Exposure  history 

o  Measured  exposures,  if  any 

o  Reported  exposure  episodes/incident  reports 

o  Record  of  potential  exposures  -  identification  of  the  toxic 
substances  the  individual  has  potentially  contacted  in  work 
activities 

o  Medical  history 

o  Employee  specific  data 
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GENERIC  MEDICAL  MONITORING  PROGRAM  (CONTINUED) 


15.  Who  Will  Schedule  Exam? 

o  MMP  staff 
o  Emp 1 oyee 

16.  MMP  Staff  Schedules  Exam  for  Employee 

o  Specific  physlclan/cl Inic/locatlon 
o  Appointment  established 

17.  Inform  Employee  About  Exam  Appointment  and  Pre-Ex am  Requirements 

o  Physlcian/cllnic/location 
o  Appointment  schedule 

o  Requirements  for  fasting  for  necessary  lab  Lests 

o  Requirements  for  abstinence  from  ETOH  or  prescription  medications 
o  Expected  length  of  time  required  for  exam 

18.  Who  Gets  Medical  Support  Data? 

o  Physician  or  employee 

19.  Supply  Medical  Support  Data  to  Employee 

o  Prior  to  exam  appointment  date 

20.  Employee  Supplies  Medical  Support  Data  to  Physician 

o  At  time  of  medical  examination 

21.  Cue  Employee  to  Schedule  Exam 

o  Need  for  exam  called  to  attention  of  employee 
o  Deadline  indicated  for  accomplishment  of  exam 

22.  Provide  Employee  with  Support  Information  on  Physicians  and  Pre-exam 
Requirements 

o  Physicians  or  clinics  recommended 

o  Locations/aval labl 1 Ity 

o  Requirements  for  fasting  for  necessary  lab  tests 
o  Requirements  for  abstinence  from  ETOH  or  prescription  medications 

o  Expected  length  of  time  required  for  exam 

23.  deceive  Information  from  Employee  on  Exam  Appointment 

c  Specific  physlcian/cllnic/location 

c  Appointment  date  and  time 
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GENERIC  MEDiCAL  MONITORING  PROGRAM  (CONTINUED) 


24.  Who  Gets  Medical  Support  Data? 

o  Physician  or  employee 

25.  Supply  Medical  Support  Data  to  Physician 

o  Previously  established  exam  appointment  confirmed 

o  Package  received  by  physician's  office  prior  to  appointment  date 

26.  Cue  to  Perform  Exam  with  Medical  Support  Information 

o  Received  by  physician 

27.  Selected  Occupational  Health  Physician 

o  Authorized/approved  by  MMP  staff 

o  Meets  minimum  qual if ications  prescribed  by  MMP  guidelines 

28.  Physician  Oevelops  Exam  Plan 

o  Per  MMP  protocol  and  guidelines 

o  8ased  on  support  Information 

29.  Physician  Performs  Medical  Examination 

o  Per  exam  plan  (Item  28) 

o  Standard  MMP  forms  used  to  collect  and  record  all  information 
o  Biological  samples  collected  for  laboratory  analysis 

30.  Physician  Informs  Employee  About  Exam  Results,  If  Critical 

o  Physician  recommends  irmnediate  course  of  action  to  deal  with 
critical  need 

31.  Selected  Clinical  Support  Laboratory 

o  Qualified/certified  to  perform  required  sample  analyses 

32.  Analyze  Biol oq i ca 1  Samples 

o  Samples  analyzed  per  physician  instructions 

o  Results  reported  to  physician 

33.  Physician  Evaluates  Results  of  Medical  Examination 

o  Determines  if  critical  situation  exists  needing  specific,  immediate 
fol low-up 

34.  Physician  Consultation  with  MMP  Staff  About  Exam  Results,  If  Critical 
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GENERIC  MEDICAL  MONITORING  PROGRAM  (CONTINUED) 


35.  Physician  Decides  if  Additional  Information  Is  Necessary 

o  IH  data  for  similar  work  activities 
o  Other  data  omitted  from  original  data  package 

36.  Physician  Requests  Additional  Medical  Support  Information 
o  Request  sent  to  MMP  staff 

37.  Receive  Request  from  Physician  for  Further  Information 
33.  Collect  Requested  Information  from  DMS 

39.  Supply  Requested  Information  to  Physician 

40.  Requested  Information  Received  by  Physician 

41.  Physician  Reevaluates  Results  of  Medical  Examination 

42.  Physician  Reports  Results  to  MMP 

o  Use  of  standard  information  forms 

43.  Transmit  Medical  Oata  to  OMS 

o  Data  *rom  standard  forms  reduced  for  DMS  input 
o  Reduced  data  input  to  OMS 

44.  Examine  Medical  Results 

o  MMP  staff  reviews  physician  findings 
o  Use  of  SHE -0,  if  applicable,  to  screen  results 

45.  Oecide  Employee  Disposition 

o  Decisions  made  by  MM  staff /personnel  department 

46.  Back  to  Work  as  Usual 

o  Fit  for  duty 

47.  Change  in  Work  Status 

o  Restricted  work  assignment  to  reduce  cr  eliminate  specific 
occupational  exposures 
o  Temporary  not-f i t-for-duty  status 

o  Permanent  not-f it-for-duty  status 
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GENERIC  MEDICAL  MONITORING  PROGRAM  (CONCLUDED) 


48.  Reexamination  Necessary 

o  Follow-up  examination  prescribed  by  examining  physician 
o  MMP  staff  requires  reexamination 

49.  Set  Up  Reexamination  Cue 

o  Determine  schedule  for  reexamination 

50.  Transmit  Employee  Disposition  Information  to  QMS 

51.  Inform  Employee  of  Exam  Results 

o  Health  status 

o  Diagnoses 

o,  Abnormal  lab  results 

o  Recommended  changes  in  work  status 
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